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GSI^ERAL  INFOIg-IATION 


These  abstracts  of  U.S.  patents,  relating  to 
dirootion-finding  systems  considered  to  be  non-cooperative, 
i.e.,  one  in  which  the  finding  of  direction  does  not  depend 
on  cooperation  between  the  transmitter  and  the  direction 
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Office  (U.S«)«  All  direction-finding  patents  up  to 
June  1,  1948,  arc  listed  herein  with  the  exception  of  a 
few  very  early  ones  (prior  to  about  1928). 

The  patents  are  arranged  numerically  by  the 
patent  number  appearing  in  the  upper  right-hand  corner  of 
the  space  provided  for  the  individual  abstracts.  The 
pages  are  marked  with  two  horizontal  black  lines,  where 
they  may  be  cut  to  provide  for  filing  in  a standard  5"x8” 
file  cabinet.  The  assignee,  whore  it  is  ether  th04i  the 
author,  is  listed  immodiatoly  below  the  word  Assignee  in 
the  middle  of  the  top  of  tho  spaces.  In  some  cases,  in 
order  to  get  the  entire  abstract  in  the  space  provided, 
the  abstract  has  been  shortened  by  deleting  the  last  part; 
an  attempt  has  been  made  to  cut  the  abstract  at  a point 
where  the  meaning  will  not  be  materially  altorod. 
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Nov.  £1,  19££ 

Robinson,  J, 

"Radio  Direotion  Finder" 


Assignee: 


U.S.  Pat.  No. 
1,435,941 


ABSIRACT 


A radio  direction  finder  comprising  a pair  of  movable 
aerial  coils  arranged  at  a fixed  angle  to  one  another,  a 
radio  receiver  connected  thereto  so  that  the  combined  effect 
of  the  incoming  radio  waves  on  the  two  coils  io  received, 
means  to  cut  out  temporarily  one  movable  coil,  and  means  to 
insert  an  equivalent  inductance  in  the  circuit. 


Jan.  1£,  19£6 
Leib,  A. 


"Radio  Direotion  Finder” 


Assignee; 

Telefunken 


U.S.  Pat.  No. 
1,569,3£5 


A radio  device  comprising  a frame-shaped  antenna,  a 
rotatable  axis  upon  which  the  antenna  is  mounted,  a support 
for  the  antenna  having  an  opening  for  said  axis  of  sub- 
stantially greater  diameter  than  the  axis,  and  a spherically 
curved  member  fixed  to  said  axis  and  seated  upon  the  support 
so  as  to  allow  said  axis  to  swing  laterally  in  all  directions 
and  thereby  cause  it  automatically  to  assume  a vertical  posi- 
tion regardless  of  inclination  of  the  support. 


July  20,  1986 
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Stone,  J,M. 
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Operadio  Ccrp. 


"Radio  J3ireotion  Finder" 


TT  O 
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A w • 


1,593,276 


abstract 


In  combination,  a loop  aerial  adapted  to  awing  about  a 
vertical  point,  a knob  operably  connected  to  said  loop  aerial 
for  turning  the  same,  and  a magnetic  needle  moving  within 
said  knob  for  indicating  the  position  of  said  loop. 


Feb.  -1,  1927  Assignee:  U.S.  Pat.  No. 

Amer . Tel.  & Teleg.  Co.  1,615,913 

Osborne,  H.S. 

"Radio  Direction  Finder  System" 

ABSTRACT 

The  method  for  determining  the  location  of  a mobile 
station  relative  to  fixed  stations  whose  separating  distance 
is  known,  which  consists  in  producing  at  each  fixed  station 
and  transmitting  therefrom  a band  of  frequencies  having 
definitely  fixed  upper  and  lcv;sr  limits,  simultaneously 
receiving  all  of  the  frequencies  constituting  the  bond  sent 
from  one  fixed  station  Eind  noting  the  direction  of  approach 
for  maximum  received  current,  thAn  simultaneously  receiving 
the  frequencies  constituting  the  band  sent  from  the  other 
fixed  station  and  noting  the  direction  of  approach  for  maxi- 
mum received  current  therefrom. 
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V/estei'n  Elec,  Co.  1,  645,810 

Hubtard,  F.A, 

"Direction  Finding  and  Indicating  System" 

ABSTRACT 

In  an  arrangement  for  measuring  the  an^lar  bearing  of 
a source  of  wave  energy,  a tronamission  path  for  said  wave 
energy,  means  for  evaluating  a function  of  the  angle  in 
lengths  of  transmission  path  and  means  for  translating  said 
lengths  into  an  indication  of  the  angle,  including  a trans- 
lating switch  and  an  indicator  electrically  controlled 
thorefrom,  said  switch  including  terniinala  operable  in  steps 
varying  in  length  in  accordance  with  said  function  of  said* 
angle. 


!*■ 


July  3,  1928  Assignee: 

DeHegneuld  de  Bellescize,  H. 
"Direction  Finder" 


U.S.  Pat.  No. 
1,675,332 


ABSTRACT 


In  the  method  of  ascertaining  the  direction  of  a trans- 
mitting station  frcau  a receiving  station  with  a loop  antenna 
functioning  at  one  time  as  a directional  antenna  and  at 
another  time  as  a combined  directional  and  non-diroctiona3. 
antonna,  the  steps  which  comprise,  electrically  balancing  the 
loop  antenna  and  setting  the  same  as  a directional  antenna 
to  the  point  of  minimum  signal  reception,  then  olectrically 
unbalancing  said  loop  antenna  and  setting  the  same  as  a com- 
bined directional  and  non-direotional  antenna  to  the  point  of 
minimum  signal  reception,  and  determining  from  the  direction 
of  digression  between  these  two  points  the  sense  of  direction 
of  the  transmitting  station. 
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Assignee : 
S.I.D.P, 


July  31,  192S 
Loth,  W.A. 

"System  of  Radiogoniometry” 

ABSTRACT 


U,S.  Pat.  No, 
1,673,737 


In  an  electromagnetic  direction  finder  device,'  a plurality 
of  serially  connected  turns,  means  for  short  circuiting  some 
of  said  turns,  a current  indicating  device,  means  for  connect- 
ing said  current  indicating  device  to  the  non-short  circuited., 
turns,  said  short  circuiting  means  being  included  in  the  cir- 
cuit of  the  indicating  device. 


Sept.  4,  1928 
Kolster,  F,A, 


Assignee’. 
Fed,  Tel,  Co, 


’’Radio  Receiving  System” 


TJ.S.  Pat,  No. 
1,683,080 


ABSTRACT 


In  a system  for  receiving  electromagnetic  radiations,  a 
loop  antenna  having  directional  oharaoteristica,  means  for 
selectively  tuning  said  antenna,  a detector  circuit  electri- 
cally associated  with  said  antenna,  and  means  for  altering 
the  wave  front  of  radio  energy  which  is  received  from  a 
direction  other  than  perpendicular  to  the  axis  of  said  loop, 
said  means  comprising  an  elongated  conductor  relatively 
greater  in  length  than  the  diameter  of  said  loop  and  arranged 
at  an  angle  to  the  plane  of  said  loop. 


Oct,  2,  1928 

Xidt  f A, 

"Dirootion  Finder" 


Assignee! 

Toiefunken 


U.S.  Pat.  No* 
1,605,821 


ABSIRACT 

The  method  of  radio  direction  finding  with  a loop  aerial 
of  appreciable  width  in  which  out  of  phase  currents  are 
caused  by  a distorted  wave  front  which  consists  in  tuning 
the  loop  aerial  to  the  desired  wave  length,  supplying  energy 
from  an  auxiliary  non-dirootionnl  aerial,  while  ih  an  untuned 
oondition  and  transferring  a component  of  said  energy  to  said 
loop  circuit  so  t-hst  the  current  in  said  loop  circuit  will 
bo  zero  when  its  magnetic  axis  points  at  the  station  to  be 
received. 


«, 


Oct.  16,  1928 
Wright,  G.M. 
"Directional  AericQ." 


Assignee: 
» R.C.A* 


U.S.  Pat.  No. 
1,687,746 


ABSI3RACT 


The  combination  of  a loop  aerial  in  a vertical  plane,  an 
adjustable  condenser  located  near  the  base  of  the  loop,  sym- 
metrical leads  connecting  said  condenser  in  series  with  the 
upper  conductor  of  the  loop,  and  a coil  in  the  lower  conductor 
having  an  intermediate  point  connected  to  ground. 


% 


- 5 - 


t 

i-  . 


Assignee: 
Sperry  Gyroscope 


Nov.  20, 


1928 


Patterson,  M.Lc 


••Radio  Direction  Finder  and  Position  Finder" 


ABSTRACT 


V • • ir'a  u • No  • 
1,692,051 


la  a radio  direction  finder  for  ships,  a rotatable  antenna 
positioned  beyond  the  effective  wave-distributing  field  of 
said  ship,  a motor  for  rotating  said  antenna  mounted  adjacent 
thereto,  a bearing  indioator-  operatively  connected  to  said 
antenna  emd  positioned  within  said  field,  and  a controller 
in  said  field  for  controlling  said  motor. 


Dec,  17,  1929  Assignee: 

Bellini,  E. 


U.S.  Pat.  No, 
1,739,941 


’•Radio  Signaling  System" 

ABSTRACT 


In  a radlogoniomoter  system,  the  combination  with  a pair 
of  fixed  aperiodic  loop  aerials  disposed  at  right  angles  to 
each  other,  of  a closed  resistance  member  connected  to  all 
the  aerial  terminals  in  such  manner  that  each  loop  aerial 
circuit  has  included  therein  a pair  of  branched  portions  of 
said  resistance,  and  on  adjustable  member  cooperating  with 
said  resistance  member  for  determining  from  the  position  of 
said  adjustable  member  the  lino  of  direction  of  a transmit- 
ting station* 


April  22,  1930 
Herzog,  A. 


Assignee: 
Tel ef unken 


’’Arrangement  for  Directional  Receiving" 


ABSTRACT 


U.S.  Pat,  No 
1,755,180 


In  combination j a tuned  directional  and  an  aperiodic 
non-directional  antennae,  means  for  coupling  said  antennae 
comprising  a circuit  coupled  to  the  directional  antenna  and 
a radio  frequency  amplifier  coupled  -co  the  non-directional 
antenna,  said  amplifier  having  a reactance  and  a resistance 
in  its  output  common  to  the  circuit  coupled  to  the  direc- 
tional antenna,  means  adiustably  assooiated  with  said 
reactance  for  regulating  phase  relation  between  said  antennae 


Sept.  1,  1931  Assignee: 

R.C.A. 

Franklin,  C.S. 

Witt,  B.J. 

"Wireless-Telegraph  Receiving  System" 

ABSTRACT 

In  a wireless  receiving  system,  the  combination  with  a 
pair  of  frame  aerials  of  two  or  more  radiogoniometers  con- 
nected to  said  aerials  end  a receiving  circuit  coupled  to 
each  radiogoniometer,  substantially  as  described. 


U.S,  Pat.  No 
1,773,354 


Aug.  25,  1931 
Kruesl,  Cr.G. 
’’Radioantenna  Syotem” 


Assignee: 
red.  Tel.  Co 


U.S,  Pat.  No 
1,820,571 


» 


ABSTRAC:] 


In  an  antenna  system,  an  antenna  comprising  a pair  of 
spaced  conductors  forming  opposite  sides  of  a loop,  a third 
conductor  extending  in  the  general  direction  of  said  pair  of 
oonductois,  phase  shifting  means  associated  with  said  third 
conduetOiT,  another  antexinn  comprising  a pair  of  spaced  con- 
ductors arranged  in  a plane  at  an  angle  to  the  plana  of 
said  pair  of  conductors  and  on  opposite  sides  thereof,  means 
for  combining  said  antennae,  and’ a signaling  circuit  coopera- 
tively associated  with  both  said  antennae. 


i 
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Sept.  1,  1931 
Kolster,  F.A. 
"Radio  System" 


Assignee : 
red.  Tel.  Co. 


U.S.  Pat.  No 
1,881,650 


ABSxitACT 


A radio  system  comprising  conjugate  loop  antennae  having 
their  planes  in  angular  relation,  a coil  having  an  inductance 
equal  to  the  inductance  of  each  loop,  said  coil  having  one 
terminal  connected  to  a terminal  of  each  of  said  loops,  a 
pair  of  series  connected  condensers  connected  between  the 
other  loop  terminals , a condenser  connected  in  shunt  to  said 
series  connected  condensers',  said  condensers  all  having 
equal  capacitance  values,  the  other  terminal  of  said  coil 
being  connected  to  the  connection  between  said  series  con- 
nected condensers,  and  a symmetrical  signaling  circuit 
coupled  to  both  said  loops. 
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Asslf^tje; 

F.*G.A. 


U.ci.  i^at.  wo, 
1,867.232 


Roberts,  W.V.B. 

"Wireless  Receiving  System" 

ABSTRACT 

In  a radio  receiving  system  the  combination  of.  a 
plurality  of  bridge  circuits,  a plurality  of  frame  aerials, 
eacli  frame  aeried  being  included  in  one  arm  of  one  of  said 
bridge  circuits,  and  a plurality  of  radio  goniometers  each 
operatively  associated  with,  each  of  said  bridge  circuits. 


< 


Roc  * 27 , 1932 
Rtmge,  Vf. 


Assignee : 
Tclefunken 


U.S.  Pat.  No, 
1,892,220 


"Thermicnio  Tube  for  Directional  Reception" 

ABSTRACT 


A receiving  system,  comprising  means  for  the  generation 
of  a cathode  ray  pencil,  deflection  means  comprising  two 
pairs  of  parallel  plates  disposed  at  right  angles  to  each 
other,  and  an  electron  collector  adjacent  the  normal  path 
of  said  ray,  the  said  electron  collector  comprising  a wedge- 
shaped  sector,  the  surface  of  which  is  at  right  angles  to 
the  direction  of  the  uninfluenced  cathode  rays,  all  of  the 
sector  being  outside  the  normal  path  of  said  rays. 
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♦Tune  lia.  1933 


Assignee: 
U.S.  Govei*naent 


U.S.  i'at.  No 
1,913,918 


Diamond,  H. 

Kear,  F,G. 

"Triple-Modulation  Directive  Radio  Beacon  System" 

ABSTRACT 


In  a directive  radio  beacon,  the  combination  with  a 
master  oscillator,  of  three  amplifying  branches,  means  for 
converting  a single  phase  radio  frequency  supply  from  said 
master  oscillator  into  a three  phase  radio  frequency  supply, 
means  for  using  each  phase  of  said  three  phase  souirce  for 
supplying  carrier  pov/er  to  a particular  one  of  said  amplifier 
branches,  a means  of  modulating  the  carrier  wave  in  each  of 
said  branches  to  a low  frequency  differing  for  each  branch, 
a directive  antenna  system  comprising  two  directive  antennas 
crossed  at  right  angles  to  each  other,  and  means  for  trans- 
ferring the  modulated  waves  in  succession  from  each  of  said 
three  amplifier  branches  to  said  directive  antenna  system 
whereby  said  three  modulated  waves  are  transmitted  in  pre- 
determined directions  to  provide  a multi-course  beacon  space 
pattern. 


June  27,  1933 
Fisher,  G«R. 
"Aircraft  Compass" 


Tho  combination  of  a directional  absorber  of  radio 
energy  having  a figure  of  eight  oharaoteristlos , an  untuned 
non-directlonal  absorber  of  radio  energy,  means  for  combining 
the  signal  energies  from  the  two  said  absorbers,  means  for 
periodically  reversing  the  phase  of  the  oscillatory  ourrenvs 
in  one  of  said  absorbers  with  respect  to  those  of  the  other 
absorber,  a detector  for  the  combined  signal  energies  from 
the  two  said  absorbers,  an  output  circuit  for  said  detector, 
an  indicating  device  arranged  to  be  energized  by  current 
from  said  detector,  and  means  for  periodically  reversing  the 
current  through  said  indicating  device  simultaneously  with 
reversals  of  phase  relation  between  said  oscillatory  currents. 


t 


Assignee:  U.S.  Pat.  No. 

Fed.  Tol.  Go.  1,915,274 


ABSTRACT 


V 


U.S.  Pat.  No 
1,920,155 


July  25,  1933 
Hahnemann,  V/. 

’’Antenna'  for  Short  and 


Assignee: 

Lorenz 


Ultra-Short  V/aves” 


ABSTRACT 


An  antenna  eirrangement  for  directive  reception  of  short 
and  ultra-short  waves,  comprising  in  combination  an  antenna 
loop  having  a side  length  not  greater  than  one-tenth  of  the 
length  of  the  wave  to  be  received  and  an  antenna  lead  having 
an  effective  vertical  length  not  less  than  one-half  of  the 
length  ox  the  wave  to  be  received. 


Aug.  1,  1933 
Peterson,  H.O. 


Assignee: 

R.C.ii. 


’’SymmetriocQ.  Loop  Receiver” 


ABSTRACT 


U.S.  Pat.  No, 
1,920,665 


A method  of  developing  oscillations  consisting  of 
balancing  the  oscillations  in  a loop  by  dividing  the  loop 
circuit  into  syusastrioal  circuits,  conducting  the  oscilla- 
tions from  either  side  of  the  loop  to  an  element  of  a 
thermionic  relay,  and  by-passing  part  of  the  oscillations 
to  a different  element  of  another  thermionic  relay,  whereby 
the  local  oscillations  sot  up  by  either  thermionic  relay 
are  neutralized. 
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Aug.  13,  1935  Assignee: 

Willoughby,  «*A, 

"Radio  Navigating  System" 

ABSTRACT 


u.S»  Pat.  No. 
3,010,833 


In  a signal  translating  system  adapted  to  receive 
signal  energy,  an  audio  frequency  amplifying  unit,  a signal 
resi>on8ive  device  connected  thereto,  a source  of  electric 
signal  energy,  an  independent  soTircs  of  intermittent  radiant 
light  energy,  a light  responsive  cell  connected  in  circuit 
v.'ith  said  audio  frequency  amplifying  unit  and  means  for 
focusing  energy  received  from  said  source  of  intermittent 
radiant  light  energy  upon  said  light  responsive  cell  for 
interrupting  the  operation  of  said  signal  responsive  device 
by  said  source  of  electric  signal  energy. 


May  19,  1936 


Assignee 


U.S.  i'at.  No, 
2,040,952 
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Fetersou,  H*0» 
"Directional  Reoeiver" 


ABSTRACT 


Directional  receiving  apparatus  comprising,  in  ccaabina- 
tioa,  a non-directional  aerial,  a directiomil  aerial,  a 
signal  combining  circuit  connected  with  both  of  said  aerials 
to  receive  energy  therefrom,  means  for  interrupting  periodi- 
cally the  transfer  of  energy  by  one  of  said  aerials  to  said 
combining  circuit,  and  means  for  utilizing  the  energy  flow- 
ing in  said  combining  circuit  for  producing  indications. 


Hay  19,  1936 
Friis,  H.T, 
"Radio  System" 


Assignee: 

B.T.L, 


U.S.  Pat,  No. 
2,041,600 


ABSTRACT 


A method  of  radio  ocmimunioatlon  which  comprises  ener- 
gizirtg  a plxxrality  of  paths  of  different  le^ths  in  the 
transmission  medium  between  two  stations  and  receiving  at 
any  given  instant  wave  energy  propagated  along  only  one  of 
said  energized  paths  through  said  medium  regardless  of  the 
proximity  of  the  incoming  energized  paths. 


March  9,  1937 
Piebanski , cr. 


Assignee: 

R.P.U. 


U.S.  Pat.  No*. 
8,072*962 


««  M ^ A Tf 
UJ  O UCiU 


ivBSTRACT 

A directive  radio  system  comprising  a plurality  of 
differently  oriented  directive  aerials  each  adapted  for 
receiving  a common  signalling  freciuency  wave;  means  for 
changing  the  individua3.  signalling  currents  received  by 
said  aerials  into  secondary  currents  of  different  predeter- 
mined characteristics;  means  for  combining  said  secondary 
currents  and  deriving  a single  resultant  output  current 
having  a predetermined  selective  characteristic  which  is  a 
product  function  of  the  characteristics  of  all  of  said 
secondary  c\irrents;  and  means  for  selectively  receiving 
said  output  current. 


June  8,  1937  Assignee: 

Worrall,  R.H. 

"Selective  Antenna" 


U.S.  pat.  No. 
2,088,812 


At>c?rr»D  A pm 
U%J  AlWi  V A 


A directional  receiving  antexma  system  responsive  to 
wave  energy  of  a single  polarization  only,  comprising  a 
closed  loop  in  a horizontal  plane,  a pair  of  conductors 
lying  within  the  plane  of  said  loop  connected  to  and  extend- 
ing from  the  center  of  opposite  sides  thereof  toward  the 
center  of  said  system,  and  a non-receptive  transmission  line 
or  other  type  of  conductor,  adapted  to  be  connected  to  a 
radio  apparatus,  extending  to  the  center  of  said  antenna 
system  and  having  the  wires  thereof  connected  or  coupled  to 
said  pair  of  conductors. 


Jun^  B,  1937 
Aiken,  C.B. 

'•Radio  Direction  binding 


Aesignee: 
Bell  Labs* 

System” 


ABSTRACT 


U.S.  Pat.  No 
2,083,416 


A method  of  determining  the  directional  sense  of  an 
incoming  wave  which  comprises  obtaining  two  currents  each 
representing  differently  phased  non-dlrectlonally  received 
components  of  said  wave,  determining  their  vector  sum, 
changing  in  a predetermined  sense  the  phase  of  ouly  a 
particular  one  of  the  said  two  currents,  and  then  comparing 
their  vector  e’jm  with  said  first  mentioned.  Vector  sum 
whereby  the  sense  of  the  change  in  vector  sum  indicates  the 
directional  sense  cf  said  wave. 


ouiy  7,  1937 
Crerhard,  E, 


Assignee: 

Telefunken 


"Radio  Systeitt  for  Locating  Objects" 


ABSTRACT 


U.S.  Pat.  No 
2 ,035,796 


In  a device  for  locating  an  object  within  a field  of 
electromagnetic  radiations,  means  including  an  ultra-short 
wave  transmitter,  having  an  antenna  adapted  to  propagate  an 
un-mod\xlated  carrier  wave,  a receiver  having  a directional 
antenna  suitably  disposed  for  collecting  a portion  of  said 
carrier  wavs  which  is  propagated  over  a path  including  a sur- 
faos  cf  reflection  on  said  object  and  for  collecting  another 
portion  of  said  wave  which  is  propagated  over  a shorter 
path,  means  for  modxilating  the  energy  received  via  the 
shorter  path  and  means  for  combining  the  energies  received 
via  the  two  paths. 


•Tan.  4,  1936 
Franklin,  C.3. 

"Radio  DireGtion  Finder" 


U.S.  Pat.  No 
2,104; 075 


ST- 


''h 

!f 


Assignee; 

E.C.A. 


ABSTRACT 

A number  of  receivers  are  connected  to  as  many  pairs  of 
directional  antennae,  the  output  of  each  receiver  being  con- 
nected to  a gaseous  discharge  tube  which  serves  as  the  in- 
dicator. 


Fob.  8,  1938  Assignee: 

Hoover,  F.-T. 

"Direction  Finder" 


U.S.  Pat.  No. 
2,107,633 


ABSTRACT 

A directional  and  a non-directional  antenna  are  connected 
to  separate  amplifiers.  The  signals  are  then  mixed  with  the 
output  of  a local  oscillator.  The  beat  frequencies  are  then 
fed  to  a pair  of  rectifiers.  To  the  rectifiers  are  connected 
current  differential  indicators.  To  the  input  of  the  recti- 
fiers is  also  connected  a phase  shifting  clrcviit  the  output 
of  which  is  fed  back  to  the  amplifiers.  The  phase  shift 
can  bo  controlled. 
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U.S.  Pat.  No 
S,117,84G 


May  17,  1938 
Kramey.  E; 


Assignee: 

Lorenz 


’’Direction  Finding  Method” 


ABSTRACT 

The  method  of  obtaining  bearings  from  a non-directional 
radio  transmitter  which  consists  in  combini^  a frame  aerial 
effeot  with  a non-directional  antenna  effect  so  that  these 
two  effects  cooperate,  and  in  adding  periodically  a non- 
directional  antenna  effect  substantially  double  that  of  the 
first  said  non-directional  antenna  effect,  such  periodic 
additions  being  made  in  phase  opposition  to  the  first  said 
non-directional  antenna  effect  and  in  rhythmn  for  obtaining 
bearings. 
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July  26,  1938  Assignee:  U.S.  Fat.  No. 

2,124,544 

Coulter,  H.N. 

Fisher,  vl.R. 

’’Visual  Indication  Radio  Direction  Finder’’ 

ABSTRACT 

From  a directional  antenna  system  two  signals  180C>  out 
. of  phase  with  each  other  are  obtained.  These  are  applied  to 
a balanced  modulator,  balanced  amplifiers  and  detectors.  The 
potential  of  the  cathodes  of  the  modulators  is  varied  at  the 
rate  of  the  rectified  signal.  To  the  output  of  the  ampli- 
fiers is  also  mixed  a signal  from  a non-directional  antenna. 
The  indicator  is  sensitive  to  the  difference  of  flow  between 
the  output  and  the  modulator  tubes. 
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Nov.  22,  1938 


Assignee: 


U.S.  Pat.  No 
2,137,912 
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U Oi..!  UVwA 


J.P. 


"Radio  Direction  Finding  System" 


ABSTRACT 


In  a direction  finding  system  there  are  two  directioneil 
antennae  with  a radio  goniometer  coupled  to  them.  The 
field  coils  of  the  gonicmieter  are  interchangeably  connectable 
to  the  directional  antennae  through  a switching  device.  A 
non- directional  antenna  and  the  directional  antennae  are  con- 
nected through  a switch*  The  polar  diagram  of  the  directional 
antennae  can  be  turned  through  a certain  angle  such  that  "the 
directional  indications  for  the  dotoiminatlon  of  direction 
and  'sense*  are  substantially  coincident." 
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Jan.  10,  1939 
V/right,  G.M. 


Assignee: 

R.C.A. 


"Radio  Direction  Finding  System" 


ABSTRACT 


U.S.  Pat.  No. 
2,145,178 


A directional  receiving  system  comprising  a plurality 
of  aerleilB,  at  least  one  of  said  aerials  being  of  the  direc- 
tional loop  type,  electronic  switching  means  comprising 
rectifying  means  of  the  diode  type  for  deriving  demodulated 
signals  from  said  aerials,  means  for  causing  said  rectifying 
means  to  differentiate  between  signals  collected  by  different 
aerials,  a cathode  ray  tube  indicator  having  horizontal  and 
vertical  deflecting  circuits,  a local  source  of  alternating 
potential  fed  to  said  switching  means  for  actuating  the  same, 
and  means  for  causing  said  switching  means  to  apply  signals 
derived  successively  from  separate  ones  of  said  aerials  to 
one  of  said  deflecting  circuits  while  causing  said  alternating 
potential  to  be  fed  to  the  other  of  said  deflecting  circuits. 
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•T&n*  31)  1939 
Beuremann,  \7. 
"Direction  Finder" 


Assignee; 
Tolef unken 


U.s*  pat.  No. 
2)145,285 


ABSTRACT 


A direction  finder  receiver  of  the  heterodyne  oscillator 
type  adapted  to  receive  signal  potentials  picked  up  by  the 
Adcock  principle  ccsiprislng  two  antennae  which  are  compared 
with  each  other  for  phase  and  amplitude,  a heterod^e  osoll° 
lator  circuit,  a miacer  tube  circuit  coupled  to  said  oscillator 
circuit  by  bilateral  coupling  means  located  between  said 
oscillator  circuit  and  said  mixer  circuit,  and  a pair  of 
symmetrically  eo'ranged  connections  from  said  coupling  means 
to  each  one  of  said  antennae  whereby  synmetric  coupling  is 
established  from  said  antennae  to  said  oscillator  and  mixer 
circuits. 
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May  2,  1939 
Kruesi,  G.G. 


Assignee: 


U.S.  Pat.  No. 
2,155,297 


"Radio  Compass" 


ABSTRACT 


In  a direction  finding  system  the  antennae  consists  of 
two  directional  antennae  fixed  so  that  there  is  a certain 
angle  between  the  pattern  maxima,  and  a non-dlreotional 
antenna.  Tho  amplitude  of  the  energy  received  is  proportional 
to  the  angle  of  the  wave  with  the  antenna.  After  amplifica- 
tion and  detection  using  two  I P frequencies,  the  signals 
are  applied  to  the  indicator. 
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Aug.  22,  1939 
Kramer,  £• 


As  signs a; 
Lorenz 


2,170,659 


"Direction  Finding  Arrangement" 

ABSTRACT 

In  a direction  finding  system  the  antenna  consists  of 
two  equal  parts  connected  in  opposite  relation*  These  are 
connected  in  dot-dash  rythmn  to  an  amplifiei  and  detector. 
After  this  the  signals  are  applied  to  the  indicator. 


Aug.  29,  1939 
Simon,  S.J. 
"Navigational  System" 


assignee: 


U.S.  Pat.  No, 
2,170,835 


ABSTRACT 


The  method  of  radio  navigation,  comprising  receiving  a 
radio  signal  simultaneously  in  a plurality  of  angularly  dis- 
placed directioned  antennae;  simultaneously  and  independently 
amplifying  the  signal  received  by  each  antezma  equally; 
simultaneously  and  Independently  measuring  the  strength  of 
each  of  said  amplified  signals;  and  utilizing  the  respective 
signal  strength  to  determine  both  the  direction  of  and 
distance  from  said  source  of  radio  signals  in  a single  indi- 
cation. 
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Sullinger,  E.W. 

’’Direction  Finder" 


M^sic^nee  • 
Fan.  Aa. 


ABSTRACT 


U.S.  Pat.  No. 
2,174,014 


A radio  direction  finder  comprising  a pair  of  elevated 
spaced  vertical  dipoles  located  at  a height  sufficiently 
above  ground  to  render  negligible  any  dlfferenoe  of  capacity 
between  the  lower  portion  of  each  dipole  and  ground  and  the 
upper  portion  of  each  dipole  and  ground  and  sufficient  to 
prevent  radio  frequency  ground  variations  from  affecting  the 
capacities  of  sovsrsl  dipoles  and  cunnected  in  phase  opposl«> 
tion  by  interposed  transmission  linos,  and  means  electrically 
connected  bet’#ean  the  poles  of  each  dipole  for  maintaining 
said  dipoles  in  electrical  symmetry. 


Sept . 2d , 193Q 
Sulllngor,  F.Wc 
"Direction  Finder" 


Assignee : 
Fem.  Am. 


ABSTRACT 


U.S.  Pat.  No. 
2,174,015 


A radio  direction  finder  system  comprising  a pair  of 
vertical  spaced  antezmae,  a variable  coupling  device  having 
separate  fixed  windings  and  an  adjustable  winding  each  fixed 
winding  being  electrically  connected  to  one  of  said  antennae 
at  the  elaetrioal  center  of  the  system.,  means  for  adjusting 
the  adjustable  winding  to  equalise  the  voltages  supplied  by 
said  antennae  to  the  center  of  the  system  and  adjustable 
means  associated  with  said  antennae  for  effectively  orienting 
the  directional  antennae  response  pattern  with  respect  tc  a 
signal  so\irce  to  determine  the  direction  of  said  source. 
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Assignee; 
Pan.  Am. 


U.S.  Pat.  No 
2,174,016 


Se^t*  26,  1039 
Sullingor,  P.W. 
•’Dtreotion  FindoT*'* 


ABSTRACT 


In  a radio  direction  finder,  the  combination  of  a pair 
of  epaood  vertical  antennas,  an  amplifier  electrically  con- 
noGted  to  each  antenna  and  means  for  varying  the  gain  of 
each  amplifier  to  compensate  for  imoqual  signal  voltages 
supplied  to  said  amplifiers  by  said  antennae  and  to  equalize 
the  signal  voltages  delivered  by  said  amplifiers  to  render 
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Sept.  26,  1939 
Sulllnger,  P.W. 

••a  ^ J A_  . 

'•uoniumoter” 


Assignee: 
Pan.  Am. 


U.S,  Pat.  No 
8,174,017 


ABSTRACT 


In  a radio  goniometer,  the  combination  of  spaced  in- 
sulating frame  members,  a search  coil  rotatably  mounted 
between  said  frame  members,  angularly  related  fixed  coils 
supported  on  said  frame  and  means  for  electrostatically 
shielding  said  fixed  ooils  and  maintaining  them  in  electro- 
static and  eleotromagnetio  sjmimotry  comprising  at  least  two 
channeled  metallic  frames  supported  on  frame  members  in 
right  ang'oleu;  relationship,  and  each  having  a separate  fixed 
ceil  wound  in  and  supported  thereby. 


*1 


A- 


- 22  - 


■y 


1 ''I 

1 * 

1 

Do©.  26,  1939 

k 

V. 

Kruesi,  G.G. 

■ 1 

r 1 

"Radio  Direction  Finder" 

Assignee: 


U.Se  rat.  No. 
2,184,306 


ABSTRACT 

A directional  and  a non- directional  antenna  are  con- 
neotod  through  tuned  and  phase  shift  circuits  such  that 
voltage  remains  constant  and  compensates  for  a change  in 
phase  of  current  outputs  duo  to  a change  in  frsnuonoy. 


Jan.  23,  1940  Assignee:  U.s,  Pat.  No. 

Lorenz  2,188,071 

Berthold,  H. 

"Direction  Finding  Radio  System" 

ABSTRACT 

A direction -finding  radio'-system  comprising  two  direc- 
tional antenna  circuits,  a plurality  of  radio  goniometers 
each  consisting  of  two  field  coils  and  field  coil  circuits 
and  one  search  coil  circuit  and  having  one  of  said  field 
coil  circuits  operatively  associated  with  one  of  said  direc- 
tional antenna  circuits  and  the  second  of  said  field  coil 
circuits  operatively  associated  with  the  second  of  said 
antenna  circuits,  and  coupling  means  mutually  coupled  with 
each  other  euid  interposed  in  said  field  coil  circuits  be- 
tween their  actu€il  field  coils  and  said  directional  antenna 
circuits  so  as  to  induce  potentials  in  said  field  coil 
eirouita  •which  potentlala  produce  currants  of  equal  amnli- 
tude  but  of  opposite  phase  with  respecc  to  reactive  currents 
resulting  from  the  mutual  influence  upon  one  another  of  said 
radio  goniometers. 
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Feb.  6,  1?40 
Gothe,  A. 

’’Radio  Goniomotor" 


Assignee: 

Teiofunkon 


TJ,S.  Pat.  No  a 
2,189,517 


ABSTRACT 


A direction  finding  system  consists  of  two  antenna 
goniometers  and  a coupling  goniometer  having  fixed  field 
colls  and  rotatable  search  coils.  Crossed  loop  antenna  are 
connected  to  associated  antenna  goniometer  field  coils  and 
their  search  coils  are  connected  to  the  field  coils  of  the 
coupling  goniometer.  The  outp;it  of  the  systam  is  fed  to  a 
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Feb.  13,  1940  Assignee: 

Neufeld,  J, 

"Position  and  Direction  Determining  System" 


U.S.  Pat.  No. 
2,190,038 


ABSTRACT 

A direction  finding  system  is  described  in  which  two 
currents  are  obtained  from  two  antennae  the  strength  of  which 
depends  on  the  angle  of  incidence.  The  relative  intensity 
is  the  indicator  of  direction. 


Feb.  20.  1940 


Assignea : 
Talofunken 


U.S.  Pat.  No-- 
2,190,7x7 


Kunriiloh,  R. 

Hukop,  H. 

"Radio  Dlreotlon  Finder" 


V ABSTRACT 

A goniometer  has  three  differently  oriented  field  colls, 
each  being  connected  to  a rotatable  loop  antenna.  The  energy 
» oolleotod  by  the  rotating  antennae  is  induced  in  the  fixed 

coils  of  tho  goniometer.  This  energy  is  made  to  oommensurate 
with  amplitude  of  the  enorgy  collected  by  tho  rotating  coll 
in  tho  goniometer. 
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July  2,  1940 
Koch,  W.R. 


Assignee: 

R.C.A. 


U.S.  Pat.  No. 
2,206-637 


'"Direction  Indicating  Radio  Receiver" 

ABSTTiACT 

The  outputs  of  two  antennae  are  alternately  connected  to 
on  amplifier  and  the  phase  change  in  change  over  from  one 
antenna  to  the  other  is  indicated  by  the  indicator. 
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July  16,  1940  Aaaignoe: 

U.S.N* 

Miller,  H.B. 

Fisher,  G.R. 

"Radio  Hooeivor  and  direction  Finder" 

ABSTRACT 

The  output  of  a directional  antenna  having  low  frequency 
characteristics  is  amplified*  The  frequency  is  shifted  to 
that  of  the  output  of  a uon-direotional  antenna  having  high 
frequency  characteristics.  The  two  signals  are  then  applied 
to  a visual  indicator. 


U.S.  Pat.  No. 
2,207,750 


July  16,  1940 
Ulbrioht,  G. 
"Direction  F7.nder" 


Assignee : 
Telefunhon 


U.S.  Pat.  No. 
2,208,349 


ABSTRACT 

In  an  impulse  direction  finding  system  the  antenna  pat- 
tern is  periodically  reversed  and  the  polarity  of  the 
received  impvilses  is  also  reversed.  These  impulses  are 
delayed  and  then  combined  with  impulses  ordinarily  received. 
The  combined  impiilses  are  applied  to  the  indicator. 


Sapt,  3,  1940 


Aasignoc: 
Intn*l  S.E.  Corp 


U.S.  Pat.  No 
2,213,273 


Earp,  C.V/. 

"Radio  LI root ion  Finding  Apparatus” 

ABSTRACT 

Apparatus  for  giving  a direct  indication  of  the  direction 
of  waves,  comprising  at  least  two  wave  collectors,  means  for 
pvoduoing  two  modulating  waves  of  different  wave  form,  means 
for  modulating  the  signals  received  by  one  of  said  collectors 
with  one  of  said  modulating  waves  and  the  signals  received 
by  the  other  of  said  collectors  with  the  other  of  said 
modulating  waves  and  for  ccmbining  said  modulated  signals , 
and  moans  controlled  jointly  by  said  combined  modulated 
signals  and  said  modu3..ating  waves,  and  responsive  to  the 
relation  between  said  combined  modulated  signals  and  said 
modulating  waves  fer  indicating  the  relative  strengths  of 
the  signals  rocelved  by  said  collectors. 


Sept.  3,  1940 
Koschmiooer , K. 


Assignee: 

Lorenz 


"Direction  Finding  Syetem” 


U.S.  Pat.  No. 
2,213,281 


ABSIRACT 

In  a direction  finder  system  operating  with  a plurality 
of  antennae,  an  antenna,  a feed  line,  means  for  coupling 
said  feed  lino  to  said  antenna,  a counterpoise  operatively 
associated  with  said  antenna,  and  an  equivalent  circuit  con- 
structed and  arranged  to  stimulate  the  complex  resistance 
of  said  antenna  coupled  to  said  antenna  and  counterpoise  in 
order  to  secure  synmetry,  said  equivalent  circuit  comprising 
serially  counooted  variable  capacity  means,  variable  induc- 
tance means  and  variable  resistance  moans. 


Sept,  3,  1940  Aeslgnea*.  U.S.  Pat.  No, 

Intn‘l.  S.E.  Corp.  2,213,874 

V/aastafxo,  C.F.A, 

/%n  TT*!  nH*t 

ABSTIRACT 

A method  of  getting  indication  from  two  fixed  direc- 
tional antennas  with  maxima  at  a certain  angle  is  described. 
The  direction  finding  system  consists  of  two  fixed  direc- 
tional antonnao  with  their  directions  porpendictilar  to  each 
other.  Signal  from  each  antenna  is  modolated  at  a different 
frequency.  The  signals  are  detected  after  radio  finding 
modulation.  The  modulation  froquoncios  are  harmonies  of 
the  same  frequency.  To  the  indicator  are  applied  signals 
from  the  modulators  and  the  recoiver. 


« 


Sept.  10,  1940  Assignee: 

Neufeld,  J. 

"Position  Finding" 


ABSTPA.CT 


U.S.  Pat.  No, 
2,214,342 


An  arrangement  for  recording  directions  of  radio  waves 
comprising  a directional  antenna  for  receiving  the  said 
waves  and  producing  signals  ropresonting  directional  com- 
ponents of  the  said  waves  at  the  point  of  reception,  means 
responsive  to  the  said  components  for  producing  indicators 
representing  directions  of  the  said  waves,  moans  for  pro- 
ducing indications  identifying  the  said  waves  and  moans  for 
combining  the  said  indications  in  form  of  a diagram. 
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Sopt,  ?,4,  .1940 


Assignoo: 
Intn'i.  S.Eo  Corp 


U.S.  Pat,  No 
2,215,785 


Oallant , L,G, 

Nouvollon,  C. 

"P.adic  Direction  Finder" 


ABSTRACT 

An  oscillating  loop  antenna  feeds  signals  to  a detector 
omplifior.  The  signal  is  then  applied  to  an  indicator.  A 
device  shows  the  angle  of  the  loop  with  respect  to  its 
oscillating  arc. 


f 


Oct,  8,  1940 
Koschmloder , K» 


Assignee: 

Loronz 


"Radio  Direction  Finding  System" 


ABSTEIACT 


U.S.  Pat.  No. 
2,217,413 


A direction  antonna  system  responsive  substantially  to 
vertically  polarized  energy  only  comprising  earthed  vertical 
antonnae,  a high  frequency  device,  horizontally  diapoaed 
lines  interconnecting  said  antennae  and  said  device,  a shield 
arranged  about  said  lines,  said  shield  inherently  tending  to 
raradiato  in  rosponso  to  oscillations  induced  by  horizontally 
polarized  energy  to  produce  a radiation  field  effective 
between  said  shield  and  earth,  and  means  for  substantially 
eliminating  the  effect  of  said  roradiation  of  energy  on  said 
high  frequency  devioo  coiupriolng  ijieaus  supporting  said  shield 
and  said  lines  in  spaced  relation  with  respect  to  said  earth 
substantially  aymmetrioally  within  said  produced  radiation 
field  with  respect  bC  said  antennae  and  said  oarth. 
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Oct.  15,  1940 


Assignee: 
Tol of unken 


U.S.  Pnt.  No 
8,218,361 


I 


I 

i-  . 


Runge,  W, 

Gotho,  A. 

"Diroction  Finder" 


ABSTOACT 


Currents  from  two  rotatable  loop  antenna  are  ccabined 
and  applied  to  the  indicator.  Current  from  an  auxiliary 
loop  antenna  is  also  applied  to  the  indicator  after  a phase 
reversal  of  180®. 


i 


Nov»  5,  1940  Assignee:  U.S.  Pat.  No. 

R.C.A.  2,880,087 

Dalboau,  B.L. 

Webster,  Vf.S. 

"Diroction  Finding" 


ABSTRACT 

A radio  diroction  finder  balance  comprising  a loop 
circuit  having  separate  fixed  coupling  colls  coupled  to  each 
side  of  said  loop  circuit,  a fixed  auxiliary  antenna  and  a 
switching  device,  a fixed  sense  coil  connected  through  said 
svdtohing  device  to  said  auxiliary  antenna  and  coupled  to 
one  of  said  separate  coupling  coils,  a balance  coll  also 
connected  through  said  switching  device  to  said  fixed 
antenna  and  Inductively  coupled  to  another  of  said  separate 
coupling  to  another  of  said  separate  coupling  coils,  and 
moans  for  varying  the  coupling  between  said  balance  coll 
and  at  least  one  of  said  soparate  coupling  coils  so  as  to 
couple  energy  in  said  loop  circuit  in” either  one  direction 
or  another. 


Sc  - 


- 30  - 


ITov.  26,  1940 


Asslgnoo 


U.S.  Fat.  No, 
8,283,056 


» 


Borthold,  H. 

"Radio  Birccticii  Finding  Systom" 


ABSTRACT 


A direction  finding  systom  consisting  of  two  dirootlonal 
antonnae.  Each  antenna  has  a number  of  loop  circuits  and 
radio  goniometers.  One  coil  of  each  goniometer  is  conneoted 
to  the  loop  circuit  and  the  other  coil  to  a similar  loop 
circuit  of  the  other  antenna.  The  loop  systems  are  synme- 
trioally  coupled  to  receivers.  The  coupling  is  such  that  it 
produces  in  loop  circuits  currents  of  substantially  eouai 
amplitude  but  of  opposite  phase  with  respect  to  reactive 
currents  tending  to  result  from  the  mutual  Influence  of  the 
goniomotera  on  each  other. 


Nov.  26,  1940 
iCalz , B. 


Asslgnoo: 

Lorenz 


U.S.  Fat.  No. 
2,223,069 


"Radio  Biroc  tlon  Finding  Systom" 

ABSTRACT 


A directional  framo  antonna  and  a non-dlrootlonal 
antonna  aro  oonnootod  to  a roooivor:  Tho  phaso  of  the 

diroctioual  antonna  is  varied  from  oolnoldonoo  to  opposi- 
tion with  that  of  tho  non-dirootlonal  antonna  output  and 
vice  versa,,  Tho  potontlal  of  the  non-dirootional  antonna 
can  also  bo  varied  during  phaso  change.  Thi.s  is  done  by 
applying  ground  potontlal  to  a variable  tap  on  the  antonna. 
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Doo  • 3y  l.S4tO 


Aasltcnuo: 

Aga-Baltio  Radio 


n.s.  Pat.^No 
3 , c£2> , 513' 


Frasson,  F« 

"Radio  Diroction  Finder" 

ABSTRACT 


An  impadanoe  is  connootod  across  the  output  of  one  of 
tho  two  directional  and  non-diroctional  antennae  of  a direc- 
tion finding  systejn.  The  pbaso  of  the  other  antenna  output 
is  chang  sd  and  another  impedance  from  t hi a output  is  o on^ 
neoted  to  a variable  tap  on  tho  first  impedance.  Tho  tap 
is  moved  at  a periodically  varying  speed. 


« 


» 


Deo,  24,  1940  Assignee:  U.S.  Pat.  No. 

Telofunkon  2,826,379  i 

Kummich.  R. 

Gothe , A.  I 

"Direction  Finder"  | 

ABSTRACT  I 

The  antenna  eyston  of  a direction  finding  system  consists 
of  two  parallel  loop  antonnao  connected  in  parallel  at  two 
ends  of  a rotatable  shaft  with  equal  arms.  At  the  middle 
is  another  loop  antenna  which  can  bo  connected  parallel  or 
poxpondicular  to  tho  other  two  antenna.  I 


i 


— iZO  - 

WM 
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Dgo.  31 » 1940 
Hofole,  E.J. 


Asslgnoe; 


n,s.  Pat.  No 
2,226,929 


UXUXl 


M!  XAlSAXXi^ 


X AMA  tt 
uij  O VWAU 


ABSTRACT 

la  a radio  dlroctlon  indioator  system  a rotatable  direc- 
tional antenna  for  reoelvlng  tronsxaitted  radio  signals  with 
intensity  In  aooordanoo  to  the  angvilar  position  of  the  antenna 
with  rospoot  to  the  signal  waves;  means  oonnectod  to  said 
antenna  for  amplifying  said  signals;  moans  for  rectifying 
said  signals  to  produce  corresponding  direct  current  signals; 
means  for  roversing  the  polarity  of  the  direct  currents  com- 
prising a direct  current  amplifier  stage,  the  input  of  said 
amplifier  stage  being  conductlvoly  oonnectod  to  said  rectify- 
ing moans,  and  electronic  moans  comprising  on  evacuated 
envelope  containing  a fluoroscont  element,  a source  of 
electrons  arranged  to  impinge  on  said  element  to  produce  a 
luminous  image  thoroon,  and  an  oleotrodc  responsive  to  said 
direct  current  signals  for  controlling  the  size  of  said 
luminous  imago  whereby  a minimum  shadow  occurs  for  minimum 
signal  reception. 


Jan.  28,  1941  Assignee: 

SA-R,  Prance 

Lonmann,  G.J. 

"Radio  Device  for  Measuring  Anglos" 

ABSTRACT 


U.S.  pat.  No. 
2,230,160 


Automatic  wireless  direction  finding  device  for  measur- 
ing the  angle  formed  by  tha  dlroctlon  of  a datum  line  with 
the  direction  to  bo  found,  in  which  a transmitting  station 
is  posltlonod,  this  device  comprising  a directional  antenna 
continuously  rotatliig  at  a substantially  constant  speed, 
whereby  the  angle  to  bo  measured  is  swept  through  at  each 
revolution  of  said  antenna,  and  a receiver  provided  with 
naans  for  producing  a periodic  ourront  which  is  of  a constant 
strength  during  rotation  of  said  antenna  corresponding  to 
tho  swoop  of  the  angle  to  be  measured  and  is  nil  during  the 
remainder  of  tho  swoop,  and  on  apparatus  for  measuring  tho 
moan  strength  cf  tho  poriodically  interrupted  current  thus 
produced. 


Assigceo 


U.S.  Pat.  No. 
2, 231,929 


> 


% 


Feb.  18,  1941 


Lavxian.  X.J. 


'’Trldimonsional  Radio  Dirootlon  Indicator" 


ABSTRACT 

A method  consisting  of  a scanning  device  of  transmit** 
ting  and  roooiving  antonna  coupled  to  detector  and  amplifier 
to  indicate  an  obstacle  Is  described.  A device  to  auto- 
matically orient  tbo  antonna  such  that  the  obstacle  is  In 
the  center  of  the  scanning  range  is  also  described. 


Fob.  25,  1941  Assigneot  U.S.  Fct.  No. 

TolofunJkon  2 , 233 ,374 

Johnske , F. 

Rabmann, 

Linko,  J. 

"Radio  Direction  Finder" 


ABSTRACT 

A direction  finder  including  a directional  antonna  means 
for  rotating  continuously  said  antonna,  an  indicator  respon- 
sive to  currents  derived  from  said  antonna  for  indicating 
the  position  of  the  fronts  of  waves  impressed  upon  said 
antenna  with  respect  to  a reference  line,  and  moans  connected 
between  said  indicator  and  said  antonna  for  stabalizing  the 
relative  amplitudes  of  the  side  bands  created  by  the  rota- 
tion of  said  directional  antonna  in  the  fields  of  said  waves. 
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Assignoo: 

Ha  Ca  As 


U.S.  Pats  No 
2,234,331 


Mar*  11,  1941 
Bond,  DaSa 

"Ultra  High  Froquesoy  Radio  Dirootion  Finding” 

ABSTRACT 

A ultra  high-froquonoy  dirootion  finding  system  consist- 
ing of  two  dipoloa  arranged  opposite  and  parallel  to  each 
other  at  a fraction  of  wavelength  apart:  the  output  of  one 
of  those  dipoles  being  alternately  reversed  in  phase.  This 
is  then  combined  with  the  output  of  the  other  dipole  and  the 
resultant  demodulatoda  The  rectified  signal  is  applied  to 
the  indicator  which  determines  the  phase  with  respect  to 
the  revcrsiiig;  voltago. 


Apr.  15,  1941 
Paul,  H.B. 


Assignee:  U.S.  Pats  Noa 

Tolcfunkon  2,238,129 


'•'Directional  Radio  Receiver" 

ABSTRACT 

A dirootion  finding  system  is  doscribod  v/hioh  has  two 
directional  antennae  and  tho  indicator  is  responsive  to  the 
amplitudes  of  tho  rocoived  signals. 


I 


> 


I 


i 
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May  6,  1941  Assignoo: 

Tolofunlcon 

Ulbricht,  O. 

"Hothod  for  Roooiviug  Poriouio  Impulses’' 


U.S.  Pat.  No. 
2,341,170 


ABSTRACT 

In  an  Impulse-modulated  d.f.  system  the  method  ox  roduc- 
ing  errors  duo  to  tho  intorforonco  of  ooho  impulses  with  the 
rocopticn  of  main  impulses  which  includes  tho  steps  of  receiv- 
ing said  maj^n  and  ooho  Impulaos,  generating  local  oscillations 
having  a froquonoy  differing  from  tho  carrier  froquonoy  of 
said  impulses  by  a fixed  amount,  combining  said  received  im- 
pulses and  said  local  oseillationa  to  produce  a constant 
froquonoy  beat  froquonoy  current  which"^  corresponds  to  tho 
combination  of  tho  frequency  of  tho  local  oscillator  and  one 
side  band  frequency  of  tho  main  impulse-modulated  carrier, 
and  a varying  froquonoy  boat  frequency  current  which  changes 
with  changes  in  tho  phase  of  tho  echo  carrier  current,  select- 
ively passing  currents  of  tho  froquonoy  of  said  constant  beat 
froquonoy  currents  and  rejecting  currents  of  other  frequonoios, 
and  indicating  tho  amplitude  of  said  soloctivcly  passed  our- 
ronts. 


May  13)  1941  Assignoo: 

Kromor,  Ernost 

"Direction  Finding  System" 


U.S.  Pot.  No. 
2,241,915 


ABSTRACT 


In  a cooperative  system  two  signals  are  obtained,  each 
signal  including  signal  olomonts  of  different  length.  After 
dotoction  those  signals  produce  induction  impulses  of  oppo- 
site polarity  indicating  beginning  and  ond  of  each  signal 
olomont.  Thoso  impulses  aro  applied  to  on  instrument  having 
four  magnetic  poles  and  two  crossed  coils.  The  deflection 
of  the  coil  serves  as  tho  indicator. 


May  20,  1941 


Asslgnoo: 


U.S.  Pat.  No, 
2,242,530 

Ll’o^)y,  T.M. 

’’Radio  Dlrcotion  Flador” 


ASSIPJICT 

A 

Contains  a device  of  continuously  indicating  tho  plane 
of  a wave  front  at  a point. 


Assignee ! 
Tclofunkon 


Jvno  3,  1941 
Kotowski,  P. 

"Antonna  With  Stoorablo  Polarization  Charactoristios" 

ABSTRACT 


U.S.  Pat.  No. 
2,244,628 


A directional  aerial  syston  comprising  a plurality  of 
aerial  groups,  each  of  said  groups  ccaaprising  elements  indi- 
vidually responsive  to  horizontally  and  to  vertically  polar- 
ized energy,  moans  for  combining  tho  output  from  said 
elements  in  an  adjustable  phase  relationship  whereby  the 
resultant  polarization  response  of  each  group  is  variable 
and  moans  for  combining  the  output  of  all  of  said  groups 
into  a single  receiver,  tho  phaso  of  tho  energy  from  each 
group  being  separately  adjustable  with  rospoct  to  the  other 
groups  whereby  tho  directivity  of  said  system  is  variable. 
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Aug,  5,  1941 
Hofolo,  E.J. 


Assignoo ! 


U.S.  Pat.  No. 
8,251,708 


"Diroctlon  Fiador  Aatonna  Systom” 

ABSTRACT 


A radio  diroction  findor  aystam  comprising  a first  non- 
diroctional  aatonna;  a second  non-diroctional  antenna; 
moans  for  combining  the  signal  outputs  of  said  first  and 
« 1 i iji 3 ii| In t j ij\j  oLio wwoo^vcly  forzi  differently  oriented 
polp.r  enrdioid  reception  patterns;  an  indicator;  end  means 
for  producing  right-loft  indioo.tions  on  said  indicator  in 
acOordanoo  with  tho  rolativo  position  of  the  uutonuuu  with 
rospoot  to  tho  signal  source. 


Aug.  12,  1941 
Cockerell,  C.S. 


Assignoo; 

R.  C .A. 


•'Radio  Direction  Finder” 


U.S.  Pat.  No. 
2,252,065 


ABSTRACT 


In  a diroction  findor  radio  receiving  installation,  tho 
combination  including  moans  for  deriving  directionally  ro- 
coivod  signal  components,  moans  for  deriving  two  omni- 
directionally received  signal  components,  moons  for  combining 
said  omni-directionally  received  components  in  phase  oppo- 
sition to  one  another,  moans  for  cyclically  varying  tho 
rolativo  amplitudes  of  said  components,  moans  for  combining 
said  diroctlonally  rocoivod  component  in  phase  quadrature 
with  said  combined  components  to  produce  a resultant,  and 
indicating  moans  responsive  to  tho  instantaneous  amplitude 
of  said  rosiU-tant. 
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Sopt.  2,  1941 
Gallo,  J.B.P.H. 

’’Radio  Dlroctlon  Finding” 


Assignee: 
SA:J,  France 


U.S.  Fat.  Na. 
2,254,943 


ABSTRACT 


A direction  finding  system  consisting  of  two  dixoctional 
antonna  perpondioular  to  oach  other,  a phase  motor  and  a 
modulating  system  for  magnetic  core  is  doscribod.  All  the 


three  components  named  are  coupled  to  a juagiiotic  core.  Out- 


put of  this  core  is  fed  to  the  indicator. 


Nov.  le,  1941 


Busignios,  H.S« 
Buo,  F. 


Assignee: 
Int’l.  S.E.  Corp. 


U.S.  Pat.  No. 
2,263,377 


’’System  for  Indicating  the  Direction  of  Propagation  of  Eloc- 
tromagnotio  Waves” 


ABSTRACT 


In  a direction  finding  system  a varying  voltage  wave  is 
obtained  from  a rotating  loop.  This  wave  is  applied  to  a 
phase  splitting  device.  The  voltage  variations  and  the 
split-up  phase  are  applied  to  the  two  pairs  of  cathode  ray 
oscilloscope. 
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Doc.  16,  1941 
Hlmaon,  V«.S. 


Asaignoe: 
U.S.  Govorxiaent 


* 


U.S. 


o c 


Pat.  No. 
56,038 


”Ra«iiG  Dirootioa-PlndGr” 


ABSTRACT 

In  a dirootion  rinding  syston  a dovioo  is  described  by 
wMcbi  the  signal  applied  to  the  rocoivor  from  a single  loop 
antenna  is  prcpoi tlonal , altornotoly,  to  the  sum  and  dif- 
foronco  of  directional  and  non-directional  antenna  pattern 
of  tho  loop. 


Doc.  30,  1941 
Roberts,  y.V.B. 


Assignee: 

Rf%  A 


"Radio  Dirootion  Finder" 


U.S.  Pat.  No, 
2,268,085 


ABSTRACT 


In  a direction  finding  system  a directional  antenna 
gives  rise  to  voltages  whoso  amplitude  and  phase  depend  on 
tho  orientation  of  tho  antenna.  This  voltage  is  modulated 
and  then  a voltogo  independent  of  orientation  is  obtained 
from  it.  Another  voltage  in  quadrature  phase  with  tho  last 
montionod  voltage  is  obtained.  Those  two  voltages  ore  then 
applied  to  a pair  of  doteotors.  Tho  output  of  the  detectors 
are  applied  to  e-n  indicator. 
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U.S.  Pat.  No. 
2,274,546 


Pot.  24,  1942 
Hugonholtz,  E.H. 
"Radio  Compass" 


Asslgn6o; 

R.C.A. 


ABSTRACT 


A radio  oompass  having  a pair  of  crossed  directional  an- 
tennas and  £v  non— dir  eotional  antenna,  moans  for  modulating 
v/ith  currents  of  different  frequency  the  curri^nts  derived 
from  v/avss  intercepted  by  said  directional  antennas,  means 
for  deriving  a current  from  said  non-direotional  antenna, 
means  for  combining  the  ctirront  from  said  onteima  with  said 
currents  derived  from  said  direcwxonux  cm j luocmo 
detecting  the  thus  modulated  and  combined  currents,  moans  for 
rectifying  sold  dotootod  currents,  moans  for  rectifying  the 
modulating  currents  of  different  frequency,  moons  for  combin- 
ing the  rectified  detected  currents  and  the  rectified  modulat- 
ing currents,  a diroctional  indicator,  and  means  for  applying 
tho  two  combined  rectified  currents  to  said  indicator  to 
indicate  tho  angle  between  tho  sold  wave  fronts  and  one  of 
said  directional  antennas. 


Uor.  24,  1942  Assignee: 

Taylor,  L.A. 

"Radio  Locating  and  Following  System." 

ABSTRACT 

Two  directional  radiators  producing  superimposed  fields 
having  a constant  relation  of  phase  and  amplitude  to  each 
other  are  used  in  combination  with  one  directional  receiver. 
Tho  object  is  located  at  one  of  the  nodes  in  the  field  and 
moans  oro  provided  for  following  tho  object. 


U.S.  Pat.  No. 
2,277,464 


Apr*  14,  1942 


Assignee: 

I UXU.A.  uiixwOu 


U.S.  Pat.  No. 
2,279,460 


J ohnsko , 
Hobmann, 


“Radio  Direction  Pindor" 


ABSTRACT 

This  direction  rinding  system  consists  of  one  main  radio 
rcooiving  chaniiol  which  includes  an  apparatus  to  obtain  cur- 
rent corresponding  to  a figuro  of  eight  ”S"  receiving  pat- 
tern, and  an  auxiliary  receiving  channel  which  gives  uni- 
directional rosponso.  Prom  the  aiixiliary  channel  a current 
having  an  amplitude  equal  to  and  limltud  to  the  maximum 
amplitude  of  current  corresponding  to  the  main  channel  and 
having  a minimum  equal  in  phase  and  magnitude  to  current 
corresponding  to  one  of  the  minimum  of  the  main  channel  is 
obtained.  This  current  is  fed  to  a current  limiter  sc 
adjusted  that  the  controlling  currents  axe  substantially 
constant  over  approximately  1600  of  rosponso  patiiorn  of  the 
auxiliary  ohonnol.  This  current  is  then  applied  to  the 
indicators 


May  12,  1942  Assignee: 

Hef ole , P.tT. 

“Automatic  Radio  Direction  Indicator  System" 

ABSTRACT 


U.S.  Pat.  No. 
2,282,402 


In  a right-left  indicating  direction  finder  system,  a 
non-dirootional  antenna;  a directional  antenna;  a radio  fre- 
quency amplifier  for  each  of  said  antennae;  on  electro- 
mechanical Indicator  having  fixed  members  and  unrestrained 
‘movable  mombore;  circuit  eonneotlons  from  said  radio  fre- 
quency ompllflors  to  said  fixed  and  to  said  movable  members 
for  applying  radio  frequency  signals  thereto;  said  movable 
and  fixed  members  coacting  on  each  other  to  produoo  a 
rotation  of  said  movable  members  to  indicate  the  relative 
values  of  the  signals  in  said  amplifiers  when  energy  is 
being  received  from  each  of  "aid  antennae  and  to  maintain 
said  movable  member  at  its  zero  position  when  energy  is 
rocoivod  from  said  non- directional  antonn®.  and  substatitiaiiy 
no  energy  is  received  said  dlrootional  antenna. 
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J^uno  h , x'34tZ 


A.esignoo;  ' 
Loronz 


U.S.  Pat.  No 
2,285,001 


Jborthold,  H. 

"Direction  Finding  Rocoivor" 


A ®r*mn  A/^m 


A diroction  finding  rocoiver  ocssaprisins  a radio  receiver, 
a M-diroctional  antonna  and  on  auxiliary  non-dirootional 
antonna  for  this  rocoivor,  an  aperiodic  amplifier  for  such 
aiixiliayy  £.nt.onnft . a chongo-coor  s^vitch  movabla  into  diff Grout 
positions  for  conaootion  of  such  auxiliary  Qntoanas  oorros- 
ponding  to  null  finding  and  sensing  operations.  The  auxiliary 
antonaas  aro  intOi-conncctcd  to  the  receiver  v/hich  is  sensi^ 
tivo  for  null-positions. 


Juno  23,  1942  Assignoo: 

Kloin,  N.E. 

"Direction  Finding  Apparatus" 

ABSTRACT 


U.S.  Pat.  No. 
2,287,623 


An  indicating  device  comprising  an  electromagnet 
rotatable  about  an  axis  adjacent  ono  end  thoroof,  moans  for 
producing  cyclical  current  variations  in  said  olootromagnet, 
moans  for  rotating  said  olootromognot  conductive  material 
which  has  the  characteristic  of  producing  localized  magnetic 
polos  whoso  orientation  is  dotorminod  by  the  periodicity  of 
said  current  variations  and  the  rate  of  rotation  of  said 
olootromagnot , said  disc  being  mounted  substontlaU.y  porpon- 
diculor  to  tho  axis  of  rotation  of  said  oloctromagnot,  and 
a rotatablo  indicating  magnet  positionally  responsive  to  tho 
orientation  of  said  localized  poles  in  said  disc  and  mounted 
so  that  said  disc  is  between  said  electro-magnet  and  said 
indicating  magnet* 


A\agr  25,  1942 


ASBlgnco: 


KOIUp.  R.iT. 

"Radio  Dirootion  ffindor" 


Li«S*  Pat/«  No* 
2,293,739 


ABSITOACT 


A direction  flndor  iaoluding,  in  combination,  a pair  of 
crossed  pattern  directional  aerial  systems,  a pair  of  channels 
having  substeuitially  equal  phase  shifts  and  amplification 
factors  rGspootlvoly  coupled  to  said  pairs  of  aerials,  a 
cathode  ray* tube  including  deflecting  elements  and  anode  and 
cathode  oluotrodos,  moons  for  applying  the  signals  frcmi  said 
pair  of  channels  rospoctivoly  to  the  dofloctii^  elements  of 
said  tube,  a high  tension  power  source  for  said  tube  including 
a potent! omo tor,  moans  connecting  the  an.odo  and  cathode  oIoct 
trodos  of  said  cathode  ray  tube  to  said  potontiomotor , an 
electron  discharge  device  including  a cathode  and  anode  con» 
noctod  to  said  potontiomotor.  and  moans  for  applying  the 
received  signals  to  said  dovico  so  that  the  connection  of  the 
cathode  and  anode  of  said  electron  discharge  device  to  said 
potontiomotor  offers  an  impedance  varying  as  a function  of 
said  received  signal  amplltudo. 
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Septs  0,  1942  Assignee: 

WostinghouBo  Elec. 


Little,  D.G, 

"Radio  Direction  Finder" 


U*S.  Pat.  No. 
2,290,412 


ABSTRACT 

In  a system  for  visually  indicating  the  magnitude  and 
phase  relationship  of  olootrioal  currents,  a source  of 
current  to  bo  indicated,  a cathode  ray  tube  having  principal 
electrodes  for  producing  and  directing  a beam  cathode 
rays  upon  a screen,  said  cloo trodos  being  continuously 
energized  to  projoot  a continuous  beam  on  said  screen, 
moons  for  doflootlng  sold  boom  radially  with  rospoot  to  the 
center  of  said  scroon  at  a uniform  rate  in  a oiroular  path 
and  an  auxiliary  ring-shaped  olootrodo  positioned  within 
said  tube  between  said  deflecting  moons  and  said  scroon, 
said  olootrodc  having  a diameter  larger  than  that  of  said 
ciroxilor  path,  and  concentric  therewith,  circuit  moons  for 
oonneoting  said  source  between  sold  auxiliary  olodtrode 
and  cue  of  cold  principal  oioctrodoa. 


- 44 


Sept.  89,  1942  Asslgnoe; 

Borlin-Wausoo 


U.S.  Pat.  No. 
8,297,249 


Rungo,  W. 

"Doublo  Freuiic  Dirootlon  Findor  with  Visual  Indicator" 


ABSTRACT 

A dirootion  finding  system  in  which  the  output  of  one 
dirootional  antenna  and  the  phaso  difference  of  two  other 
directional  antonnne  is  applied  to  the  indicator. 


Sept.  29,  1942  Assignee: 

Jonovsky,  F. 


u.S.  Pat,  No, 
2,897,414 


"Dirootion  Finding  System" 


ABSTRACT 

A direotion  findor  system  comprising  a plurality  of 
antenna  elements,  a main  goniometer,  and  moons  for  compensat- 
ing periodically  recurring  ootantal  errors  in  the  operation 
of  said  system  caused  by  offootlvo  rotation  of  on  antenna 
having  elements  spaced  on  appreoiablo  distance  with  respect 
to  the  wavewiongth  of  operation  comprising  an  auxiliary 
goniometer,  moans  for  olootrloally  coupling  said  goniometers 
together  in  parallel,  and  transmission  gearing  having  a ratio 
of  1:5  to  rotate  said  auxiliary  goniometer  fivo  revolutions 
for  each  revolution  of  said  main  goniemetor  and  in  the  same 
direction- 
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Oct.  6,  194.2  Assignco: 

H • C • A • 

Katzln,  M» 

”¥/ido  Bank  Eloctromagnotic  Horn  Antoxina” 

ABSTRACT 


U.S.  Pat.  No. 
2,297,896 


ivn  antenna  system  comprisine  a pair  of  olongatod  horn 
antonnao  arranged  sido  hy  side  and  having  their  longitudi- 
nal axes  arranged  in  the  same  direction,  said  antonnao 
being  spaood  along  the  direction  of  arrival  of  signals, 
one  from  the  other,  a dlstaneo  equal  to  an  odd  multiple, 
including  unity,  of  a quarter  of  the  operating  wavo-leiigth, 
a transmission  lino  oonnoctlng  sold  nnt.on.nao  together,  and 
a transducer  oonnootod  to  said  transmission  lino  at  such 
point  along  said  lino  that  phase  shift  caused  by  said 
spacing  is  compensated. 


Deo.  22,  1942 
Alford,  A. 
“Antenna  System" 


Assignee ; 

F.T.R. 

I 


U.S.  Pat.  No. 
2,306,113 


ABSTRACT 

A radio  beacon  system  comprising  a pair  of  antonnao  each 
designed  to  transmit  substantially  only  horizontally  polar- 
ized waves  and  spaced  loss  than  a half  wavelength  apart  at 
the  operating  frequency,  means  for  energizing  said  antonnao 
in  phase  oolnoidenco  with  energy  of  said  operating  frequency 
characterized  by  a particular  signal  and  moans  for  energizing 
said  antonnao  in  phase  opposition  with  energy  of  said  oporat- 
ing  frequency  charactorizod  by  a difforont  signal,  whereby 
four  guiding  courses  are  provided  consisting  only  of  hori- 
zontally polarized  energy  waves. 


U.S.  Pat.  No 
2.508,521 


Assignee: 
Lear  >i.via  Inc* 


Jan.  19,  1943 
Lear,  V/.P. 

•'AUtoaatio  Radio  Direction  Finder'* 


..r>o»TO/» 

W A. 


In  u directional  radio  systen:  a ncri-dlreatlonal  antenna; 
a rotatable  directional  antenna;  a local  source  of  low  fre- 
quency current;  receiver  Eisans  including  circuit  connections 
to  said  anauencv  control  signal  of  phase  corresponding  to  the 
sense  of  off -null  deviation'of  an id  rotatable  directional 
antenna  with  respect  to  the  oncoming  direction  of  radio  waves 
received  bv  the  antennae:  reversible  motor  means;  a clutch  for 
coupling  said  motor  means  with  said  directional  ^tenna;  and 
selective,  electronic  control  means  in  circuit  with  said 
clutch  and  responsive  to  said  current  source  and  control  sig- 
nal in  accordance  with  the  relative  phase  relations  thereof 
for  producing  a corresponding  control  current  to  engage  said 
clutch  to  rotate  said  directional  antenna  until  it  assumes  a 
substantially  null  signal  relation  with  respect  to  the 
received  radio  waves. 


Fob.  2,  1942 
Bartholy,  F.E, 


Assignoo: 

V/ostinghouso 


U.S.  Pat.  No. 
2,310,052 


"Radio  Direction  Finding  Systom" 


ABSTRACT 


A direction  finding  systom  consisting  of  a loop  antenna 
and  mochanical  oscillator. 


■ Mar.  2,  1943 
Kosoimiodor,  K 


Assignee: 


U.S.  Pat,  No 
2,512,421 


"Direction  Finding  System" 


finCSCITD/./^>T1 


In  a direction  finding  system,  a direoticnal  antenna 
system,  a non-dirootional  antenna  system,  moans  for  coupling 
said  systems  comprising  an  asymmetric  hi^  froquonoy  lino 
liaving  a grounded  and  an  ungrounded  oenduotor,  a transformer 
having  a primary  winding  in  circuit  with  said  directional 
antenna  system  and  a pair  of  secondary  windings,  said 
secondary  windings  bolng  wound  in  opposition  to  each  other, 
e.  connootlon  joining  adjacent  ends  of  said  windings  with 
the  ungroxmdod  conductor  of  said  lino,  the  outor  terminals 
of  said  windings  boing  connootod  to  said  grounded  conductor, 
a goniometor  fiold  coil  oonnootod  in  series  in  said  un- 
grounded conductor,  a choko  coll  connootod  across  said 
fiold  coll,  said  non-dirootional  antenna  system  boing  con- 
noctod  to  the  mlddlo  point  of  said  ohoko  coil. 


Mar.  9,  1943 
Buslgnlos,  H.G. 


Assignee/: 

F.T.R. 


"Direction  Finding  System" 


UcS,  Pat.  No 
2,513,047 


ABSTRACT 


ISnorgy  rooolvod  by  a non-dlroctional  antenna  is  fod  to 
tho  rocolvor.  Also  fod  is  tho  onorgy  rocoivod  by  a direc- 
tional antonna  which  is  correctod  altornatoly  in  phase  and 
90°  out  of  phase  with  tho  non-dirootional  antonna.  The 
roceivor  output  is  coupled  to  the  indicators 
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ilar.  16,  1943 

Bond,  D.S. 
Carlson,  W.L. 


Assignee: 

B • 0 • A« 


"Self-Orienting  Radio  Direction  Finder” 

ABSTRACT 

In  a radio  direction  finder,  the  combination  of  a direc- 
tive antenna,  a non-directive  antenna,  an  amplifier  connected 
to  said  directive  antenna,  said  amplifier  including  means  for 
shifting  the  phase  of  the  amplified  currents  in  a constant 
direction  independently  of  their  frequency,  a modulation 
currents  source,  a balanced  modulator  connected  to  said  source 
and  supplied  with  high  xi-equenoy  currents  derivod  from  said 
directive  antenna  for  modxilating  said  last  mentioned  derived 
currents  to  produce  currents  of  side  band  frequency,  a radio 
receiver,  means  for  applying  a carrier  frequency  current 
derived  from  said  non-directive  antenna  and  currents  of  side 
band  frequency  derived  frem  said  directive  antenna  to  said 
receiver. 


March  16,  1943 
London,  V.D. 


Assignee ; 

R.  C.A. 


"Automatic  Radio  Direction  Finder” 


U.S,  Pat.  No. 
2.314.093 

# r 


ABSTRACT 

Outputs  of  two  directional  antenna  are  modulatod 
separately  by  boleincod  modulators.  Tho  demodulated  voltage 
from  tho  uutput  of  tho  receiver  is  used  to  control  tho 
modulation  for  equal  modulation  of  tho  two  signals. 


I 


10,  1943  assignee; 

DlRenzo,  S. 

•'Radio  Compass  Direction  Finder" 

i^SlRACT 


U.S.  Put.  ITo. 
3,326,337 


In  a radio  direction  finder  for  ships,  a loop  antenna, 
a vertically  extending  shaft  arranged  to  support  and  rotate 
said  loop  antenna,  a housing  containing  gyro  compass  repeater 
meohanismi  said  housing  being  directly  and  rigidly  attached 
to  said  shaft;  the  vertical  axes  of  said  housing  and  said 
shaft  being  in  alignment,  so  that  said  shaft  and  said  housing 
rotate  ooncentrioally  on  a common  vertical  axis,  a calibrated 
scale,  a fixed  index  adjacent  to  said  calibrated  scale,  a 
second  vertical  shaft. 


il 


Sept.  14.  1943 


Assignee; 


U.S.  Pat.  No. 
2,329,199 


Hefele, 

"Right-Left  Direction  Finder  System" 

ABSTRACT 


In  a directionad  system:  a loop  antenna  noiinted  on  a 
moving  vehicle  and  rotatable  with  respect  to  the  direction 
to  the  transmitter  station  of  the  received  signals  as  the 
direction  of  travel  of  the  vehicle  changes  with  respect  to 
tne  oiirecTixon  t>o  ^ne  bnuiaiiLiooxAit^  ouauxv^u  vuv  .ovuxvev. 
signal  for  receiving  signals  in  the  radiation  field  varying 
in  magnitude  in  accordance  with  the  relation  of  the  plane  of 
the  loop  to  ths  dirsctlcn  to  the  transmitting  station;  a 
non-directional  antenna  for  receiving  signals  .fr.iw  the  same 
station;  an  amplifier  connected  to  said  loop  antenna;  an 
amplifier  connected  to  said  non-directioneCL  antenna;  a 
cathode  ray  tube  having  a first  and  second  pair  of  deflect- 
ing plates. 


Juno  1,  1943  Assignoo:  U.S.  Pot.  No. 

Intn*l  S.E.  Co.  2,334,247 

Buslgnios,  H.G. 

"Dotoctod  Signal  Direction  Pindor" 

ABSTRACT 

A diroction  finding  system  including  an  offootlvoly 
rotatablo  recoiving  antonna,  a rocoivor  oouplod  to  said 
antonna,  a oathodo  ray  indicator,  moans  for  causing  a radial 
dlsplaoomont  of  tho  cathodo  ray  boom  of  said  Indicator,  a 
dotootor  in  the  output  of  said  rocoivor  for  producing  a 
dotoatod  onvolopo  pattern  of  onorgy  dorlvod  from  said 
antonna,  said  dotootor  being  of  tho  t3rpe  which  produces 
at  tho  output  thoroof  only  ono  of  the  upper  and  lower  halves 
of  tho  roooivod  corrior  wave  and  moans  for  applying  said 
dotoctod  onvolopo  together  with  tho  carrier  frequency  to 
said  moans  for  causing  radial  dlsplaoomont  of  said  beam,  to 
produce  cm  illuminated  pattern  on  the  screen  of  said  cathode 
ray  tube* 


U*S.Fai.  Ho. 
2,337,964 

BXod^oti'b , S.D. 

"Direction  Finder" 


D^o.  £8,  1943 


Aasignees 

R.C.A. 


ABSTRACT 


A radio  direction  finder  Inoluding  two  rotatable  direc- 
tive antennas  arranged  at  right  angles  to  each  other  and  a 
non-directive  antenna,  two  azimuth  sonlss  displaced  by  90 
degrees  with  respect  to  each  other  end  rotatable  with  said 
directive  antennas,  a switch  arranged  to  select  either  of 
said  directive  antennas,  a second  switch  arranged  to  control 
the  connection  of  said  non-directive  antenna,  and  a shutter 
arranged  to  expose  selectively  either  of  said  azimuth  scales 
according  to  the  positions  of  said  switches. 


Aug.  29,  1944  Assignee:  U.S.  Fat.  No. 

Bendix  Aviation  Corp.  2,356,922 

Eltgroth,  G.V. 

"Direction  Finding  Apparatus" 

ABSTRACT 

In  a radio  direction  finder  including  a directional 
antenna,  a non-direotional  antenna,  a switching  oscillator, 
a modulator  and  a demodulator,  said  radio  direction  finder 
providing  at  the  output  of  the  demodulator  an  alternating 
voltage  at  the  frequency  of  the  switching  oscillations  which 
reverses  in  phase  with  respect  to  the  switching  oscillator 
output  voltage  as  the  directional  antenna  is  rotated  through 
the  position  of  zero  signal  pickup;  a plurality  of  grid 
controlled  gas  discharge  tubes  having  a cathode,  a control 
grid  and  an  anode,  a currenz  responsive  control  device  con- 
nected into  each  of  the  anode  circuits  of  said  tubes,  means 
for  supplying  energy  at  the  frequendy  of  said  switching 
oscillator  output  to  the  anode  circuits  cf  said  tubes. 


Oot.  17,  1944  Assignee;  U,S.  Pat.  No. 

R.C.A.  2,360,810 

Carlson,  W.L. 

Bond,  D-S, 

”Self-Oriewting  Radio  Direction  Finder” 

ABSTRACT 

In  a radio  direction  finder  including  an  indicator,  the 
method  Of  determining  direction  which  comprises  deriving  a 
current  of  carrier  frequency  from  a signal  wavs  v/hose  wavs 
front  is  to  be  determined,  deriving  communication  signals 
from  said  wave,  deriving  a second  carrier  current,  modulating 
said  second  carrier  oiu*rent  by  a modulation  current,  eliminat- 
ing said  second  carrier  durrent,  deriving  currents  cf  side 
band  frequency  from  said  modulated  currents,  combining  said 
currents  of  aide  band  frequency  and  said  first-mentioned 
carrier  currents,  obtaining  from  said  combined  currents  a 
modtilating  frequency  current. 


Nov.  7,  1944 
lloseley,  F.L« 


Assignee: 
Sperry  Gyroscope 


'•Autcaatic  Position  Indicating  Systeja” 


U.S.  Pat.  No. 
2,361,956 


/kBSTRACT 

In  an  automatic  position  indicating  system,  a directional 
antenna,  motive  means  for  orienting  said  antenna,  a radio 
receiver  fed  from  said  antenna,  motive  means  for  tuning  said 
receiver,  commutating  means  for  controlling  said  last  named 
motive  means,  and  means  associated  with  said  commutating 
meajis  for  tuning  said  receiver  in  sequence  to  a pliirality  of 
stabiong;  said  first  neiaed  motive  means  acting  to  t’orn  said 
directional  antenna  toward  said  stations  in  sequence  and  for 
predetermined  periods  in  respective  synchronism  with  the 
tuning- in  of  these  stations- 


- 5S  - 


Dec.  12,  1944 
Straff or,  F.R.W, 


Assignee: 
A.c.  Cossor  Ltd 


If 

!f 


U.S.  Fav.  No. 
2,366,116 


"jlleotrical  Apparatus" 

ABSTRACT 

A direction  finder  radio  receiving  system  comprising  a 
pair  of  half  wave  dipoles  spaced  half  a wavelength  apart,  a 
pair  of  feedercr  having  their  input  ends  connected  one  to 
each  dipole  and  their  output  ends  connected  to. each  other, 
a second  pair  of  feeders,  one  having  its  input  end  connected 
to  the  Junction  of  said  first  pair  of  feeders  and  the  ether 
having  its  input  end  connected  to  a topping  on  one  of  said 
first  pair  of  feeders,  a radio  receiver,  and  switching 
means  to  connect  said. receiver  alternately  to  the  output 
end  of  either  of  said  second  pair  of  feeders. 


Deo.  19,  1944 
Lear,  T/.P, 


Assignee: 
Lear  Avia  Inc. 


"Radio  Direction  Indicator  System" 


ABSIRACT 


U.S.  Pat.  No. 
2,365,347 


In  comhination  with  a rotatable  directional  antenna  a 
reversible  electric  motor  for  controlling  the  rotation  of 
said  antenna;  mechanism  for  manually  rotating  said  antenna 
comprising  a creitik,  a cable  Joining  said  crank  with  said 
antenna  and  a member  normally  imooupling  said  crank  from 
said  cable;  and  an  electromagnetic  clutch  in  circuit  with 
said  motor  mechanically  coupling  said  antenna  and  motor  when 
said  motor  is  energized  to  rotate  the  antenna  and  normally 
tmcoupllng  said  motor  from  the  antenna  when  the  motor  is 
deenergized. 


Feb.  13.  1945 


Assignee: 
Sperry  Gyroscope 


U.S.  Pat.  No 
£.369,132 


Browder,  J.E. 

•’Radio  Direction  Finder” 


nm 


In  a radio  receiving  circuit,  a shiftable  directional 
receiving  antenna,  a low  frequency  source,  means  for  modulat- 
ing the  radio  frequency  output  of  said  antenna  at  the  fre- 
quency of  said  soxiroe,  a second  receiving  antenna,  a receiver 
having  an  input  Jointly  derived  from  the  modulated  output  of 
said  first  antenna  and  the  unmodulated  output  of  said  second 
antenna,  said  two  antennae  receiving  waves  from  the  same 
source,  means  for  selecting  from  the  output  cf  said  receiver 
a component  having  a frequency  twice  the  frequency  of  said 
low  frequency  source  means  connected  to  said  receiver  output 
for  shifting  said  directional  antenna  toward  a predetermined 
position. 
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U.S.  Pat.  No. 
2,379,909 


July  10,  1945  Assignee; 

Kilpatrick,  £.L. 

"Deterxaining  Vertical  Angles  of  Incidence  of  Radio  V/aves” 


aBSIRACT 

A loop  system  for  measiiring  the  vertical  anglo  of  inci- 
dence of  energy  waves,  having  a planar  axis  mounted  in  the 
vertical  pleuie  of  incidence  of  the  waves  and  tiltable  about 
an  axis  perpendicular  thereto,  and  comprising  a pair  of 
identical  loop  antennas  mounted  in  symmetrical  co-planar 
relation  on  opposite  sides  of  said  planar  axis  with  their 
plane  rotatable  about  said  planar  axis  a reoeivex-  CuimoC  oGu 
to  receive  voltages  from  said  two  loops  in  mutually  sub- 
tracting relation,  said  loop-plane  being  rotated  about  said 
planar  axis  to  orient  the  loops  in  a flux  cutting  position 
which  may  be  their  maximum  flux  cutting  position  in  said 
energy  waves. 


55 


) 


1 1- 


I: 


I r 


t 


I r 


I.  F 


w. 

r 


: 


f 

r 


I K 

■;  I 

t t 

: i 


; ! 


I ^;v 

• s 

;i  • 

k 

I ^- 

• 

: t 


I 


Sept-t.  4,  1945 
Lear,  W.P. 


Acolgneo: 
Letir  Inc  * 


"Radio  Direction  Finding  System" 


ABSTRACT 


U-S.  Fat,  Ko* 
2,384,317 


In  a radio  directional  system,  a non-directional  antenna 
and  a radio  frequsnoy  amplifier  coupled  thereto,  a rotatable 
directional  loop  antenna,  a balanced  modulator  stage  respon> 
sivo  liO  Signals  j.jcuiu  sajiu  locp  antenna,  msuns  for  biasing 
said  modulator  stage  to  substantially  near  cut-off,  a con- 
trol signal  oscillator  in  circuit  connection  with  said 
modulator  stage  to  modulate  radio  frequency  signals  received 
by  said  loop  antenna,  means  including  circuit  coxmections 
for  coupling  the  output  of  said  modulator  stage  to  said 
radio  frequency  amplifier,  means  responsive  to  the  output 
of  sedd  radio  frequency  amplifier  for  indicating  the  direc- 
tion of  the  radio  waves* 


Jan*  6,  1946  Assignee: 

Steinhoff,  J.R* 

"Apparatus  for  Radio  Direction  Finding" 

ABolSAGT 


U.S.  Pat.  No. 
2,392,420 


In  a radio  directional  receiver  having  directional  pick- 
up means  for  receivins  signals  from  a dlsteuit  tranazoltter , 
an  electrical  indicating  instrument  having  an  indicator 
pointer,  means  responsive  to  said  signal  for  rotating  said 
indicator  pointer,  a normally  fixed  adjustable  compensating 
coll  In  said  Instrument,  means  maintained  in  fixed  position 
relative  to  the  indicator  pointer  for  creating  a magnetic 
field,  said  adjustable  coil  being  posltlonable  in  said 
instrument  so  as  to  react  in  said  magnetic  field  for  the 
purpose  of  retardljog  or  accelerating  the  rotation  of  the 
indicator  pointer  to  compensate  for  errors  caused  by  ab- 
sorption or  reflection  of  radio  waves  in  the  proximity  of 
said  pick-up  means* 
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Jan.  S2,  1946 


Assignee: 

Collins 


V/irkler,  W.H. 


XJ.S.  pat*  No* 
2 ,393  .353 


"Method  and  Apparatus  for  Mediuc  and  High  Frequency  Direction 
Finders" 


ABSTRACT 


In  a direction  finder  system  a three  pair  directionally 
disposed  antenna  arrangement  ccmprising  radio  frequency  energy 
colleotirig  means,  central  station  apparatus,  conductors  lead- 
ing from  said  central  station  apparatus  to  said  radio  fre- 
quency energy  collecting  meona,  amplifiers  interposed  between 
the  ends  of  said  conductors  and  the  radio  frequency  energy 
collecting  means  const5.tuting  each  of  said  antenna  systems, 
said  amplifiers  each  including  multi-grid  balanced  electron 
tube  circuits,  connections  between  certain  of  said  grids 
with  said  radio  frequenoy  energy  collecting  means,  a source 
of  heterodyne  injection  voltage  in  said  central  station 
apparatus,  and  means  interconnecting  said  source  of  hetero- 
dyne injection  voltage  with  others  of  the  grids  of  said 
balanced  amplifier  circuits. 


llarch  5,  1948 


Kilpatrick,  S.L. 
Houston,  J.W. 


Assignee'; 

U.S.N. 


U.S.  Pat.  No. 
2,395,871 


"System  for  Determining  Dimensional  Angle  of  Approach  or 


mcideiiOs  of  Radio  \'javes" 


ABSTRACT 


The  antenna  system  consists  of  a pair  of  electrically 
Identical  loops  having  their  planes  located  in  electrical 
symmetry  on  opposite  side  of  the  axis.  The  method  or  deteo- 
tioE  consists  in  rotating  these  loops  till  identical  signals 
are  received  by  the  two  loops. 
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Mar.  28,  1946 

Cole,  £• 

McCoy,  E* 

"Radio  Adapter  Unit" 


Assignee: 
U.S.  Government 


ABSTEIACT 


U»3,  Pats  I'jo. 
2,397,188 


An  antenna  systepi  witii  more  or  less  cardioid  response 
pattern  and  means  of  periodically  switching  this  pattern 
through  160°  is  used*  v/hen  the  approaching  wavefront  is 
not  parallel  to  the  antenna,  then  the  output  becomes 
modulated,  the  modulation  frequency  depending  on  the  rate 
of  switching  and  the  direction  of  one  wave-front.  The 
modulating  envelope  is  recovered  and  applied  to  the  in- 
dicating device. 


Apr.  16,  1946 
Norton,  L.E. 


"Direction  Finder’ 


Assignee: 

R.  C »A. 


U.S.  Pat.  No, 
2,398,561 


ABSTOACT 


The  antenna  system  consists  of  a number  of  spaced  an- 
tennas each  comprising  a series  of  isolated  conductors  of 
relatively  short  length  compared  to  the  wave  length  of  the 
highest  frequency  at  which  the  system  is  to  operate.  A 
signal  differing  in  frequency  from  the  arriving  carrier 
wave  is  radiated  and  the  resulting  field  produces  in  the 
various  antennas  signals  corresponding  to  the  strength  at 
that  point.  After  filtration  and  detection  the  phase  of 
the  best  frequency  in  the  various  antennae  la  compared. 
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Apr.  16,  1946 
Norton,  L.S. 
"Direction  Finder" 


Aaaigiiee; 

R.C.A. 


Tj-Si  Pats  NOi 

2,398,552*  ' 


AB31EACT 


The  antenna  system  and  the  receiver  are  similar  to  No. 
2,398,551.  In  this  case  the  phase  of  the  different  signals 
is  compared  by  a device  which  indicates  the  quotient  of  the 
phase  difrerenoes  ox  three  filter  outputs.  The  indicator 
device  gives  the  geometric  sum  of  the  two  quotients. 


July  16,  1946 
Busignies,  H.G., 


Assignee: 
Int*l.  S.S.  Corps 


U.S.  Pat.  No, 
2,403,967 


"Radio  Direction  Finder" 


ABSTRACT 

Rotating  antenna  picks  up  the  incoming  signal,  the  am- 
plitude of  which  depends  on  the  direction  of  the  incoming 
wave.  This  signal  modxxlates  e.  radio  ?requ«'^cy  carrier  which 
after  detection  is  applied  to  the  indicator ^ 
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July  16,  1946 


Assignee: 


U»S,  Fat,.  No, 
3,404,012 


Worall,  R.W, 

'•Radio  Direction  Finder” 

ABSTRACT 


Direction  finder  aeans,  comprising  a shielding  housing, 
a detaohahle  vertioal  shielding  tube  rotatably  mounted  there- 
on, a horizontal  shielding  tube  detachably  mounted  at  its 


longitudinal  center  on  said  vertical  tube,  an  upper  and  a 
lower  vertioal  detaohabl’.  aollector  secured  at  each  end  on 
said  horizontal  sulelding  uube  and  insulated  therefrom  and 
from  each  other,  a conductor  inside  said  horizontal  shield- 
ing tube  connecting  each  said  upper  collector  to  said  lower 
collector  at  the  opposite  end  of  said  horizontal  shielding 
tube,  insulating  guide  means  to  rotate  the  common  plane  of 
said  conductors  frm  the  vertioal  at  each  end  of  said  hori- 
zontal shielding  tube  to  the  horizontal  at  its  center  two 
down  leads  extending  through  said  vertioal  shielding  tube. 


Aug.  6,  1946  Assignee; 

Goldstein,  M.K, 


U.S.  Pat,  No. 
3,405,203 


"Phase  Type  Direct  Indicating  Direction  Finder" 


ABSTRACT 


Means  for  detennlnlng  the  direction  of  a radio  wave , 
comprising  a pair  of  spaced  antennas,  means  modulating  the 
voltage  Induced  by  said  wave  in  one  of  said  antennas  with  a 
low  frequency  voltage,  means  superimposing  on  the  resulting 
voltage , the  voltage  induced  in  the  other  of  said  antennas , 
moans  amplifying  the  resultant  of  said  Buperimposed  voltages, 
and  phase  detecting  means  deriving  from  said  amplified 
voltage  a voltage  having  the  frequency  of  said  modiilating 
voltage , and  the  amplitude  of  which  is  directly  propo*rtional 
to  the  sine  of  the  angle  of  phase  difference  between  said 
voltages  induced  in  said  antennas. 


a 


m 


■ .r' 

'f. 


% 


I 


! 

I 


Aug.  27,  1946  Aasignee:  U.S,  Pat,  No.. 

United  Air  Lines  E, 406, 406 

Sandretto,  P.C. 

Buckthal,  E.P. 

"Radio  Direction  Finder" 


ABSTRACT 


Two  loop  antennas  are  rotated  at  a constant  speed.  The 
signals  received  coupled  in  turn  to  a signal  received  by  a 
non-dirootional  ajitenna  in  parallel  and  anti-parallel  rela- 
tions and  then  coupled  to  a receiver  which  in  turn  is 
coupled  to  an  indicator. 


Aug.  27,  194,6  Assignee: 

Hazeltine  Res. 

Lavighlin,  B.D. 

"Direction  Indicating  System" 

ABSIRaCT 


U.S.  Pat.  No. 
2,406,468 


In  a radiant  energy  system  of  the  type  which  effects 
the  translation  of  direction-indicating  modulation  signals 
at  least  one  of  which  is  of  pulse  wave  form  over  at  least 
two  space  paths  extending  between  an  antenna  of  one  antenna 
system  and  individual  spaced  antennas  of  another  antenna 
system,  a direotion-lndicatiag  device  for  indicating  with 
relation  to  a predetermined  reference  plane  the  direction 
of  one  of  said  anterma  systems  relative  to  the  other  com- 
prising means  for  receiving  said  modulation  signal  of 
pvilse  vrave  form  translated  over  one  of  said  space  paths, 
means  responsive  to  the  modulation  signal  translated  over 
the  other  of  said  space  paths  for  providing  a reference 


signal  of  saw-tooth  wave  fem  having  a oharaoteristic 
which  varies  with  time. 
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ioag.  27,  1946  ^issignea;  U.3.  let.  No. 

United  Airlines,  Ine-.  2,406,63? 

3ondrstto,  P.C. 

Buokthal,  F. 

"Radio  Direction  Finder*' 


, taomn.  /^fTi 


In  a radio  direction  finder  system  having  an  antenna 
station  and  a remotely  iocated  control  station  connected  by 
a transmission  line,  the  combination  of  rotatable  direc- 
tional antenna  means  at  said  antenna  station,  radio  receiver 
means  at  said  antenna  station  including  a plurality  of 
channels  respectively  tuned  to  receive  signals  of  different 
pre-selected  frequencies  picked  up  by  said  antenna  means, 
menns  nt  said  control  station  for  seise tively  imposing  on 
said  transmission  line  control  signals  of  a predetermined 
frequency  having  preselected  characteristics,  means  at  said 
antenna  statd.on  responsive  to  said  control  signals  for 
selectively  connecting  between  said  transmission  line  and 
said  antenna  means  a selected  one  of  said  channels  of  said 
receiver. 


oept.  24,  1946  x>ssignee:  U.S.  Pat,  No. 

Intn’l.  S.E.  Corp.  2,408,039 

Busignles,  H.G. 

"iSlectronio  Rotation  Direction  Finder*' 

ABSlRkCT 

A direction  finder  comprising  an  aerial  system  means 
for  producing  an  effective  rotation  of  soid  eerie!  system  to 
produce  an  Indioatirig  voltage  dependent  upon  the  effective 
angular  position  of  said  aerial  system  with  respect  to  a 
source  of  radiation,  a cathode  ray  tube  indicator  having  an 
electrode  system  for  producing  a cathode  ray  beam,  means  for 

tion  with  effective  rotation  of  said  aerial  system,  means 
comprising  a saw-tooth  oscillation  generator  having  a period 
equal  to  a predstermj.ned  number  of  rotations  of  said  beam 
for  causing  a velocity  modulation  of  said  beam  to  produce 
a lateral  deviation  of  said  beam,  and  means  comprising  an 
electrode  controlled  by  said  indicating  voltage  for  coatrol- 
iiag  the  intensity  of  said  beam  for  applying  said  indicating 
voltage  to  said  cathode  ray  tube  to  obtain  a directivon 
indication. 
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Buslgnles,  H.G. 


ivssignee  ? 

Intn'l.  3.E.  Corp. 


U.i3.  Pat.  NOf 


2,408,040 


"Distorting  Direction  Finder  R6cej.ver' 


ABSTRACT 


direction  finder  comprising  means  for  producing  an 
effective  rotation  of  a directive  receiving  antenna  to  pro- 
duce a wave  pattern  envelope  dependent  upon  the  speed  of 
rotation , a cathode  ray  indicator  comprising  means  rcr  pro- 
ducing an  electron  beam,  means  for  rotating  said  beam  in 
predetermined  time  relation  v/ith  the  effective  rotation  of 
said  antenna,  means  for  applying  signals  of  said  envelope  to 
said  indicator  during  substantially  the  entire  time  of  each 
rotation  of  said  beam  to  produce  radial  displacement  of  the 
electron  beam  during  rotation,  and  means  for  accelerating 
said  radial  displacement  with  envelope  amplitude  changes, 
comprising  an  electron  tube  having  a sharply  rising  output 
with  change  in  input  voltage,  said  tube  being  conductive  for 
substantially  all  values  of  input  voltage. 


Sept.  24,  1946 


ivssignee: 

F,T.R. 


Busignies,  H.G. 


U.3,  Pat.  No, 
2,408,041 


‘Instantaneous  Vlauai  Direction  Finder- 


ABSTPtACT 


direction  indicating  arrangement  including  cathode 
ray  tuba,  comprising  an  electron  gun  for  producing  a cathode 
ray  beam,  deflecting  means  for  producing  a rotation  of  said 
aledtron  beam,  and  a pair  of  radial  doilaotion  electrodes 
arranged  iu  the  path  of  said  beam,  one  of  said  electrodes 
balng  of  hollow  frusto-conioal  shape  and  the  other  electrode 
being  of  substantially  oouical  shape  se  that  the  said  cathode 
ray  beam,  while  rotating  passes  through  the  annular  space 
between  said  electrodes  receiver  means  including  effectively 
rotating  directional  antenna  means  emd  means  for  detecting 
signals  received  by  said  antenna  means,  and  means  for  apply- 
ing a potential  proportional  to  said  detected  signals  between 
said  radial  deflection  electrodes,  whereby  said  beam  may  be 
deflected  over  the  screen  of  said  cathode  ray  tube  to  produce 
a relatively  sharp  visual  direction  indication  tnereon. 


T .:  . |- 
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Sept.  24,  1946 
V/irklsr,  V/.H. 


ii.ssic^u6d : 

Collins 


■'«.2iiauth  Radio  Direction  Finding  System' 


1 

XJ.S.  Pat.  No.  I 

2,408,116 


abstract 


A direction  finding  system  comprising  a plurality  of 
stationary  geographically  spaced  receiving  antennae,  an  injec- 
tor entenna  centrally  disposed  with  respect  to  said  receiving 
antennae,  means  for  electrically  exciting  said  injector  an- 
tenna for  Impressing  heterodyning  energy  upon  said  plurality 
of  geographically  spaced  receiving  antoimae.  independent, 
receiving  circuits  connected  with  said  plurality  of  gsographi- 
oally  spaced  receiving  antennae,  a polyphase  circuit  inter- 
connected v;ith  the  outputs  of  said  independent  receiving 
circuits,  an  angularly  shiftable  indicator,  and  means  for 
magnetically  controlling  said  indicator  connected  v/ith  said 
polyphase  circuit  whereby  said  indicator  may  be  moved  to  a 
position  corresponding  to  the  position  of  a radio  transmitting 
source  with  respect  to  said  stationary  geographically  spaced 
receiving  antennae. 


Sept.  24,  1946 
Uirkler,  vr.H. 


sslgnee: 

Collins 


“Heterodyne  Radio  Direction  Finding  System • 


iiBSTFL.CT 


U.S.  Pat.  No. 
2,408,119 


In  a radio  ulreotlon  finding  system,  the  method  of  deter- 
mining the  radio  frequency  ti?jae-phaDe  of  signal  voltages 
induced  in  difforont  parts  of  a directional  antenna  system 
which  comprises  supplying  radio  frequency  energy  locally  in 
equal  relation  to  the  different  parts  of  the  antenna  system 
for  inducing  therein  second  voltages  of  like  phase  charao- 
terisbios,  the  frequency  of  said  locally  supplied  energy 
being  different  from  that  of  the  signal  energy  in  a rela- 
tively small  degree,  separately  mixing  the  voltages  induced 
in  each  part  of  the  antenna  system  to  obtain  separate  low 
frequency  components  the  phase  relation  of  which  is  the  same 
as  that  of  th«  signal  voltages  induced  in  the  different  parts 
of  the  antenna  system. 
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Sept.  34,  1946 
V/lrkler,  \7.H. 


Assignee: 

ColHna 


U.S.  Pat.  Wo. 
2,408,120 


"Radio  Direction  Finding  System" 

ABSTRACT 

In  a radio  direction  finding  system,  a directional 
antenna  system  including  at  least  two  receiving  antennae, 
two  separate  receiving  circuits,  commutator  means  for 
alternately  connecting  said  recsivi’ag  circuits  individually 
to  each  of  said  receiving  antennae,  means  cooperatively 
energized  by  the  outputs  of  both  said  receiving  circuits 
for  producing  a voltags  proportional  to  the  phase  difference 
of  the  signals  received  at  the  respective  antennae,  and 
visual  indicating  moans  energized  by  said  voltage  with  said 
commutator  means  producing  a reversal  in  the  sense  of  the 
indication  of  said  voltage  upon  the  alternate  connection  of 
said  receiving  circuits  with  respect  to  said  antennae. 


t '« 


Sept.  24,  1946 

\arkier,  W.H. 


i>.3signee: 

Collins 


U.S.  Patv  No. 
2,408,121 


•‘Direction  Finding  System  with  Frequency  Shift" 

ABSTRACT 

In  a heterodyne  radio  direction  finding  system  includ- 
ing at  least  two  receiving  antennaB  and  auparheterodyne 
receiving  circuits,  locully  energised  injector  antenna 
means  coupled  in  like  relation  to  said  receiving  antennas, 
each  of  said  super-heterodyne  receiving  circuits  having 
components  of  intermediate  frequency  derived  from  signal 
energy  and  from  injected  energy,  means  for  producing  an 
indicating  direct  voltage  proportional  to  the  phase  differ- 
ence in  the  currents  at  the  outputs  of  the  superheterodyne 
receiving  circuits,  and  visual  indicating  means  energized 
by  said  voltage;  the  method  of  maintaining  the  significant 
phase  difference  in  said  output  currents  substantially 
•equal  to  an  off-bearing  phase  difference  in  signal  v/avea 
Incident  at  said  receiving  antennas. 


Sdpt.  2.4,  1946 
\7irkler,  W,H- 


Assignee : 
Collins 


U,S.  Pat.  No 
2,408,ia;2 


•'Heterodyne  Mrection  Flndsr  with  Single  Reosiver  ' 
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In  a heterodyne  radio  direction  finding  system,  in 
oombinations  a directional  antenna  system,  including  a pair 
of  signal  receiving  antennae  and  a locally  energized  injec- 
tor antenna  coupled  in  lihs  relation  to  both  said  receiving 
antennae;  a receiving  cirouit  including  detector  means; 
sv/itching  means  for  connecting  said  receiving  circuit  alter- 
nately with  each  of  said  receiving  antennae  for  producing 
heterodyne  output  beat  frequency  components,  derived  in  said 
detector  metins  from  received  signal  energy  and  energy  from 
said  in j 60 tor  antenna,  and  varying  in  phase  relation  as  the 
signals  received  at  the  respective  receiving  antennae;  said 
beat  frequency  components  being  interrupted  at  the  frequency 
of  said  switching  means  and  constituting  amplitude  modula- 
tion sidebeoids  of  the  switching  frequency  proportional  in 
amplitude  to  the  phase  relation  of  said  beat  frequency 
components . 


Feb.  4,  1947  Assignee t 

Bingley,  £«H.  Jr. 

"Radio  Direction  Finder  • 


U.S.  Pat.  No 
8,415  ,'088 


i-.P5*mA07' 

A method  of  determining  the  azimuth  angle  between  a 
Delecteu  line  anu  tiie  path  of  an  inoomlng  distant  radio 
wave,  comprising  the  steps  of  collecting  energy  from  said 
wave  at  two  spaced  points  on  said  line  determining  a first 
phase  angle  between  the  waves  at  the  tvro  said  points  of 
collection,  collecting  energy  from  said  wave  at  tv;o  other 
points  spaced  from  each  other  the  same  distance  as  are  the 
Hrst  mentioned  two  points  and  on  a line  normal  to  said 
seleotad  lino  midway  between  the  first  mentioned  two  points, 
determining  a second  phase  angle  between  the  waves  at  the 
second  meutioried  two  points,  determining  the  ratio  between 
the  said  second  phase  angle  and  said  first  phase  angle, 
which  ratio  evuluates  the  tangent  of  said  azimuth  angle, 
and  from  said  tangent  determining  said  azimuth  angle. 
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Feb.  13 » 1947 
Luok,  D.G.C. 


Assignee! 
XI.  G . 


U.S.  Pet.  ITo 
2,415,954 


“Radio  Direction  Finding ■ 

AES'iRAOT 


k radio  dirootion  finder  including  an  ivdeook;  array  of 
spaced  sLalionaxy  antennas,  a local  radiation  source  coupled 
to  said  array,  and  a plurality  of  detectors,  one  connected  to 
each  diagonally  related  pair  of  antennas  of  said  array,  and 
one  connected  to  a control  antenna  thereof,  so  as  to  derive 
from  a wave  of  which  the  direction  of  arrival  is  to  be 
determined',  beat  frequency  voltages  having  amplitudes  res- 
pectively proportional  to  the  cosine  and  the  sine  of  the 
angle  of  said  direction  or  arrival  witn  respsot  to  e. 
reference  line,  and  a beat  frequency  voltage  having  en 
amplitude  independent  of  the  angle  of  said  direction  of 
arrival;  means  for  interpreting  said  beat  frequency  voltages  in 
terms  of  an  angle. 


Feb.  18,  1947 
Luc k,  D.G.C. 

“Radio  Direction  Finding" 


Assignee  t 
R • C . ii  • 


AB3TRACT 


U.S.  Pat.  No. 
2,415,955 


radio  direction  finder  including  in  combination  en 
array  of  pairs  of  spaced  stationary  antennas,  a local  radia- 
tion source,  and  a plurality  of  radio  receivers  connected 
to  said  antennas  \;hereby  a wave  arriving  at  said  antenna 
array  will  produce  a beat  voltage  at  the  output  of  each 
receiver  having  a frequency  equal  to  the  difference  in  the 
frequencies  of  the  local  source  and  the  arriving  wave , said 
beat  voltages  being  related  in  phase  in  accordance  with  the 
direction  of  arrival  of  said  wave,  a limiter  device  con- 
nected in  the  output  of  each  of  said  receivers  whereby  the 
peaks  of  the  waves  of  said  beat  voltages  are  clipped  off  at 
a constant  amplitude,  a cathode  ray  indicator  including 
pairs  of  deflecting  elements  and  a control  element,  means 
for  combining  differentially  the  resulting  waves  derived 
from  one  pair  of  antennae  and  applying  the  resultant  voltage 
to  one  pair  of  said  deflecting  elements. 


U.S.  No. 

2-  ,417  ,£43 

"Pvilse  Directicii  Finder  ' 

ABSTRACT 


Mar,  11,  1947 
Godot,  S. 


iissignee: 
C' . E s Co  • 


In  oomtination,  a radio  antenna  system  having  an  axis 
of  orientation,  meana  to  render  said  antenna  system  more 
responsive  to  waves  from  a direction  at  a small  angle  to 
said  axis  than  from  any  other,  means  to  rotate  said  direction 
about  said  axis  of  orientation,  means  to  radiate  pulses  and 
to  receive  echoes  thereof  on  said  antenna  from  a romoto 
object,  whereby  said  echoes  vary  cyclically  in  intensity  in 
accord  with  said  rotation  and  also  vary  in  Intensity  in 
accord  v/ith  the  reage  of  said  remote  object  and  in  accord 
witn  the  variations  in  the  reflecting  surfaces  of  said 
object  with  movement  thereof  from  which  said  echoes  are 
received,  means  to  maintain  the  output  from  said  receiving 
means  v;ithin  a narrow  range  of  variation  in  intensity  not- 
withstanding wide  variation  in  range  to  said  object. 


liar,  11,  1947 
Luck,  D.G.C. 


■'Radio  Direction  Finder" 


U.S,  Pat.  No. 
2,417,310 


ABSTRACT 


H radio  direction  finder  including  a receiver  provided 
with  automatic  gain  control  means  responsive  with  relatively 
slight  delay  to  increase  of  signal  and  with  relatively  great 
delay  to  decrease  of  signal  an  auxiliary  rectifier  connected 
to  said  receiver  and  responsive  with  negligible  delay  to 
the  amplitude  of  the  output  thereof  to  provide  a control 
voltage  having  a predetermined  relationship  to  said  ampli- 
tude, a voltage  threshold  device  connected  tv  said  rectifier 
and  responsive  to  said  control  voltage  to  provide  output 
only  when  said  control  voltage  exceeds  a predetermined 
magnitude,  and  indicator  means  connected  to  said  threshold 
device.  radio  direction  finder  Including  a radio  receiver 
with  automatic  gain  control,  means  responsive  to  the  ampli- 
tude of  the  output  of  said  receiver  to  provide  a control 
voltage  proportional  to  srAid  amplitude,  and  indicator  and  a 
threshold  device  connected  tc  said  Indicator. 
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iipril  1,  1947 


iissignee; 

U . S « Go V er nmant 


U.S.  Pat*  No 
2.418.143 


iJtodla,  E.K.. 

•'Signal  Conparison  System" 


iiBSTRACT 

Tho  receiving  antenna  for  reflected  energy  have  a 
pattern  slightly  overlapping  each  other.  The  two  antenna 
are  usod  alternately  and  signals  applied  to  two  indicators, 
reference  signal  generated  to  get  a standard  indication. 


1 


f 


i».pr.  1,  1947 
Luck,  D.G.C. 


iissignee: 

H.C.iv* 


"Radio  Direction  Finder" 


U.S.  Patj  No* 
2,418,308 


abstract 


The  method  of  determining  the  elevation  of  arrival  of 
electro-magnetic  waves  at  a point  comprising  the  steps  of 
deriving  from  said  waves  a first  voltage  having  an  amplitude 
which  is  a function  of  said  elevation,  deriving  a second 
voltage  v/hioh  is  a smilar  function  of  said  elevation,  times 
the  cosine  of  tho  angle  of  said  elevation ,' and  determining 
tho  ratio  or  said  first  voltage  to  said  second  voltage. 
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U.3.  Pat.  No, 
2,419,945 


il&ir  6,  1947 


iksslanee; 
..  B.M, 


Shards,  C*F* 

•‘High  FreoLuency  Dlroction  Finder*' 


abstract 


AUtoxoatlc  gain  control  provided  in  radar  receiving 
oirouits  (two  channels)  for  deoroasing  the  effect  of  fading. 


Kay  6,  1947 


Assignee  t 
B.T.L. 


Edwards,  C.F. 

“High-Frequency  Direction  Finder' 


abstract 


U.S.  Pat.  No. 
2,419,946 


In  oomhination  with  a system  for  determining  the  direc- 
tion of  an  Incoming  wave  comprising  a pair  of  receiving 
channels  each  having  a separate  automatic  sain  regulator 
controlled  by  the  received  energy,  moans  for  maintaining 
the  gains  in  the  channels  equal  and  substantially  independent 
of  the  arrival  direction  and  fading  of  incoming  wave  com- 
prising a source  of  radio  energy  connected  through  paths  of 
equal  length  to  the  channels  for  supplying  to  the  channels 
control  wave  components  each  having  a large  magnitude 
relative  to  the  incoming  wave. 


May  6,  1947 
Caiison,  \7,L. 
"Diraotion  Finder” 


U«S.  Pat.  No, 
2,419,967 


AssignCG: 

R.C.A, 


AS3T?LA.Gy 

A radio  direction  finder  oomprlsing  a directive  antenna, 
a non-directive  antenna,  a generator  of  low  frequency  oscil- 
lations, reactance  meeuis  in  the  circuit  of  one  antenne\, 
means  for  varying  reactance  in  response  to  low  frequency 
oscillations,  means  for  combining  the  outputs  of  the 
antennae,  a demodulating  circuit  connected  to  respond  to 
combined  antenna  output,  and  an  indicator  responsive  to  the 
combined  output  hf  demodulating  circuit  and  low  frequency 
generator. 


May  6,  1947 
Hanaell,  C.V/. 
•'Direction  Finding” 


Assignee: 

R.C.A. 


U,S,  Pat.  No, 
2,419,994 


ABSTOACT 

In  api>aratu8  of  the  class  described  at  least  two  direc- 
tional pick-up  devices  in  the  field  of  a source  of  radiant 
energy,  connections  to  one  said  pick-up  for  producing  wave 
energy  of  a first  frequency.  Connections  to  the  other  for 
producing  wave  energy  of  a second  frequenoyj  their  amplitudes 
depending  on  the  position  of  the  plok-up  antenna  with  respect 
to  said  source.  Both  waves  applied  to  an  amplitude  Idmlter 
to  which  is  coupled' a wave  lergth  modulation  detector  output 
of  this  applied  to  an  indicator. 
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V. 
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Lay  13,  1947 


Assignoo; 


Groono,  Cr.B. 


U.3.  pQtr  Mo. 

.)  » nr^ic 

£(  I nrCv  ^tjvxj 


iirye^  ^ ^ 


cn  ringing  Circuit • 


AB3TR.H.GT 


r.adio  direction  finding  apparatus,  a directional  antenna, 
aIIOSLX7.S  for  tuning  the  dlreotionai  antenna  to  a rorarence 
radio  transxolttor , a pair  of  balanced  carrier  suppresser 
tube  electrode  assemullas,  circuit  means  Including  a phase 
inverting  tube  coupled  to  directional  antenna  and  having  a 
capacitive  coupling  to  carrior  suppresser  tuba  electrode 
assemblies  for  exciting  suppresser  tube  electrode  assemblies 
in  reverse  signal  phase  from  directional  antenna,  an  oscil- 
lator connected  to  alternately  bias  the  suppressor  tube 
olootrede  assombllas,  an  smplifiar,  a non-direotional  anten- 
na tunable  tc  the  reference  transmitter  and  capaoitor  means 
coupling  the  outputs  of  the  suppresser  tube  olcotroda  assem- 
blies and  that  of  non-dlrectlonal  antenna  to  the  amplifier. 


tlay  13 , L947 


ivssignoo: 


lie rr Ison,  II. 


U.Si  Pats  No. 
2,430,439 


‘iiircraft  Range  Finder  an.d  Direction  Finder" 


.vBSTfiJ.CT 


In  an  apparatus  for  range -finding  of  a source  of  one 
frequency  wave  propagation  comprising  two  wave  receivers  in 
space  relation  providing  a base-line  for  range  reckoning,  a 
generator  of  seleotable  frequency  providing  hotorcdynlng 
for  each  of  the  outputs  of  said  receivers,  a narrow-fixed 
band-pass  filter  for  each  of  said  outputs  passing  only  the 
heterodyned  frequency  thereof,  and  a comparator  for  said 
filter  outputs  providing  means  conjointly  with  said  base 
line  to  reckon  the  range  of  said  source. 
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May  S7,  1947 


Asslgneaj 
j'  • T • R • 


u.o.  iNO^ 


Buslgnles,  !i.G. 
Rlohardsoa.  A.G. 


2,421,009 


•Direotioa  Finding  System'" 


ABSTRACT 


>v  direotion  finding  system  comprising  s plurality  of 
antenna  olanents  arranged  in  a directive  array,  a direotion 
finder  reooiver  disposed  at  a distenoo  from  ontonna  elements, 
a plurality  of  high  frequency  tranamission  lines  smaller  in 
number  than  number  of  antenna  elements  which  extend  from 
antenna  elements  to  the  rocoivsr,  a plurality  of  vacuum 
tube  amplifiers  connected  to  couple  each  antonna  element  to 
ono  of  the  lines  at  least  tvfo  different  antoima  elements 
being  thereby  coupled  to  a given  lino,  moans  for  supplying 
operating  power  to  coupling  amplifiers  including  separate 
conductors  extending  between  individual  amplifiers  and  a 
remote  control  point,  and  switch  moans  at  control  point  for 
opening  operating  conductors  to  separately  disable  ampli- 
fiers. 


June  10,  1947 


ii.ssignoo: 


Luck,  D.O.C* 


U.S.  Pat.  No. 
2,422,026 


‘Radio  Direction  Finder' 


ABSTR..CT 


li,  radio  direction  finder  system  including  a plurality 
of  vertical  conductive  rods  disposed  at  a substantial  eleva- 
tion above  the  ground  surface,  horizontal  conductive  members 
disposed  v.'ith  their  midpoints  rospeotivoly  adjacent  the 
lower  ends  of  the  vertical  rods,  transmission  lines  coupled 
to  the  respective  lower  ends  and  midpoints  and  extending 
vertically  downward  to  the  ground  surface,  the  transmission 
lines  extending  horizontally  along  the  ground  surface  to  a 
point  substantially  equidistant  from  the  vorticsal  conductive 
rods. 
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JtJnG  3,0,  1947 
Bond,  D.S» 


ii.saignoG; 
H*  Csii.* 


U.S.  Vat,  No 
2,422,073 


•'KGdio  Dirootlon  Finder** 

*<.  Ti'.'lIftJ/  A ^fT\ 

AA.  W^W  A 


iv  radio  dlreotion  finder  oonr^rlsixig  orthogonally  relatod 
dirootivQ  antonnaa,  three  local  oscillators,  modulator 
arrangod  to  ocmbliie  the  outputs  of  one  pair  of  oscillators , 
modulator  arranged  to  modulate  the  output  of  one  of  the 
antennas  with  the  oomblnod  output  of  the  pair  of  oscillators, 
a second  modulator  arranged  to  modulate  the  output  of  the 
other  of  the  antennas  with  the  oomblned  outputs  of  another 
pair  of  oscillators,  a non-dlrootive  antenna,  means  for  com- 
bining the  modulated  outputs  of  directive  antennas  with  the 
output  of  non-dirootivo  antenna,  a radio  receiver  oonjiooted 
to  respond  to  the  last  mentioned  oombinod  outputs,  filter 
arranged  to  separate  the  different  modulation  components  in 
the  output  of  the  roooiver,  demodulators  cennsetud,  to  convert 
modulation  oompononts  to  alternating  voltages  having  ampli- 
tudes proportional  respootively  to  the  amplitudes  of  the 
outputs  of  directive  antennas. 


Juno  10,  1947 
Hansel! , C,\I. 


>.ssignec : 


•'Direction  Finding  System" 


U.S.  Pat.  No. 
2,422,096 


j-.BSIRACT 

The  method  of  doteraining  the  azimuth  of  arrival  cf  an 
olaotromagnotio  wave  comprising  the  steps  of  deriving  from 
the  v;ave  two  signals  differently  related  in  their  amplitudes 
to  the  angle  between  the  line  of  arrival  of  the  wave  and  a 
refsi’enoe  dirootion,  modulating  the  signals  in  opposite 
moaulation  phases,  combining  modulated  signals  to  produce  a 
first  modulator  component  related  in  amplitude  to  the  sum  of 
the  amplitudes  of  the  signals  and  a second  modulation  com- 
ponent related  in  amplitude  to  the  difference  of  the 
amplitudes  of  the  signals,  amplifying  the  oombinod  signals, 
separating  afiipxii i od  mcdulatlcn  ccmpcncnts,  ccntrolling  tho 
amplifloatlon  of  combined  signals  in  response  to  the  magni- 
tude of  one  of  the  amplified  oompononts , and  dateriiiiniiig 
azimuth  as  a funotion  of  bho  lusgiiitude  of  the  other  of  the 
amplified  modulation  components. 


Juno  iO*  1947 


>^ssignoe; 

iX  » 0 9 /i« 


Luok,  D,G.G« 

‘•Kadio  Dirootion  Findor'' 


U.S,  Pat.  No. 
2,422,107 


iJBSTP^CT 

k radio  dirootion  finder  comprising  a plurality  of 
indopondcrt  arrays  of  spaced  antennaL’  having  different  direc- 
tivity patterns j soparato  channels  associated  with  each  array 
comprising  means  for  deriving  voltages  related  to  each  other 
in  accordance  \yith  the  difforonviDs  in  phase  of  the  signals 
derived  at  the  different  antennas  of  an  array  from  an  inci- 
dent wave.  n.  hearing  indicator,  and  moans  responsive  to  the 
outputs  of  the  arrays  for  coiosocting  bearing  indicator  to  be 
activated  through  one  of  the  channels. 


T* 


June  10,  1947 
LViOk,  D.G.C. 


xxssignoo : 
0.^* 


“Radio  Dirootion  Finder” 


U.S,  Pat,  No. 
2,422,108 


i^BSTElKCT 


A warning  system  for  radio  direction  finders  including 
ortnogonally  related  horizontal  dipole  antennas , a vertical 
antenna,  a voltage  responsive  indicator,  and  switching  moons 
arranged  to  cyclically  and  successively  oonnoct  antennas  to 
indicator,  a v;arning  system  for  radio  dirootion  finders 
including  two  horizontal  dipoles  arranged  at  right  angles  to 
each  other,  a goniometer  connected  to  the  dipoles,  moans  for 
operating  the  goniometer  to  provid?  an  output  simulating 
that  of  a single  horizontal  dipolo  rotating  about  a central 
vortical  axis,  a vertical  dipolo,  fm  amplifier,  periodic 
switching  moans  arranged  to  oonnoct  goal ome tor  output  and 
tho  vortical  autonaa  oyolioally  and  successively  to  the 
amplifior,  a cathode  ray  tube  providod  with  orthogonally 
disposed  deflootlon  moons,  connoctions  between  the  output 
of  tho  amplifior  and  one  of  the  dcflcctj.cn  means,  and  a 
source  of  voltage  of  roctangular  wave  form  connected  to  tho 
other  dofloctlon  moans. 


U.S.  Pat.  No 
2,422,109 


J\ino  10,  1947 
Luck;  D.G.C. 

’•Radio  Dirootion  Finding’ 


Assignoo; 

R*  C.  A . 


iiB3'nLVCT 


A ay atom  for  recording  tho  time  and  origin  of  radio 
trariamiasion  including  a faciaiDllo  rocordor,  a aotor  arranged 
to  drive  tho  rocordor,  moona  for  producing  altoinating  cur- 
Tont  synchronous  »,vith  the  scanning  of  the  t'oeorder,  s.  plurality 
of  antenna  arrays  at  spaced  points,  moans  associated  with 
each  of  the  arrays  for  providing  a rotating  dirsotivo  pattern 
in  response  to  the  alternating  current,  a receiver  connected 
to  each  of  tho  arrays  so  as  to  provide  an  output  related  in 
phase  with  tho  alternating  ourront  in  accordonoe  with  tho 
direction  of  wave  arrivfil,  meens  for  producing  impulses  in 
rosponao  to  the  output  of  each  of  tho  roooivors,  of  oharao- 
torlstios  distinguishable  from  tho  imp\xlsos  produced  in 
response  to  the  output  of  ouch  of  tho  other  roooivors. 


! r » 
' 1 
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June  10,  1947 
Norton,  L.2. 

“Radio  Dirootlon  Finding" 


iissignee; 

R.  C • 


ABSm^CT 


U.S.  Pat.  No. 
2,422,122 


In  combination  with  a direction  finding  system  includ- 
ing  a bilaterally  responsive  diroctional  receiver  system, 
a non-dircctive  sense  receiver  system  and  azimuth  indica- 
tion connected  to  the  receiver  systems,  moons  for  preventing 
response  of  tho  indicator  to  sky-v/avo  signals  comprising 
dotoo-cor  connocted  to  tho  sense  receiver,  impulse  generator 
connootod  to  tho  detector,  end  moans  responsive  to  the 
impulse  generator  to  substantially  disconnect  tho  azimuth 
indicator  from  the  diroctional  receiver  at  the  end  of  a 
predotormined  period  after  reception  by  the  sense  receiver 
of  tho  initial  portifi>n  of  a signal. 


fiTuxm  XC  j jk0-sV 


Assignee: 

H«C«Ae 


U.S.  Pat..  Wo 
2,422,123 


Norton,  L.S* 

"Di.reotion  Finder" 

AEig?*rRAOT 

A radio  direction  finder  including  a directive  antenna 
array,  a radiation  injection  antenna,  radio  receiver  connected 
to  tho  directive  array,  a limiter  connected  to  an  intermediate 
frequency  circuit  of  the  receiver  so  as  to  provide  intermed- 
iate frequency  voltage  with  modulation  removed,  a local 
source  of  low  frequency  voltage,  a balanced  modulator  con- 
nected directly  to  the  limiter  ana  to  lew  frequency  source, 
a second  balanced  modulator  connected  through  90  degree 
phase  shifters  to  the  limiter  ar.d  to  low  frequency  source, 
a third  balanced  modxilator  ccnneot.ed  directly  to  the  output 
oirouits  of  first  two  balancad  modulators,  a fourth  balanced 
modtilator  connected  through  a 90  degree  phase  shifter  to  the 
output  circuit  of  first  two  balanced  modulators,  a beat  fre- 
quency oscillator  connected  througli  a phase  shifting  network 
to  third  and  fourth  balanced  modulators. 


« 


June  24,  1947  Assignee:  U.S,  Pat.  No. 

Stan.  Tel.  & 2,423,064 

Earp,  C.V/.  Cables  Ltd. 

James  I J.R.J. 

Cleaver,  R.F. 

"Radio  Direction  Finding  Equipment" 

ABSTRACT 

In  a radio  direction  finder  apparatus  two  spaced  non- 
direotionol  aerials,  two  direction  finder  equipments,  an 
impedance  bridge,  means  for  coupling  one  aerial  to  a first 
arm  of  said  bridge,  means  for  coupling  the  other  aerial  to  a 
second  opposite  arm  of  said  bridge,  impedances  in  the  third 
and  fourth  arms  of  said  bridge  of  such  kind  and  magnitude  as 
to  beilanoe  said  bridge,  a oonnection  from  one  pair  of  oppo- 
site corners  of  said  bridge  to  one  said  equipment  and  a 
connection  from  the  other  pair  of  opposite  corners  of  said 
bridge  to  the  other  said  equipment. 
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July  8,  1947 
Budenbomj  HiT. 


‘•Direction  Finder” 


Assignee: 

B.T,L. 


U.S.  Fate  No. 
S, 423 ,457 


ABSTRACT 


t 

I 


The  mathod  of  deteraining  the  sense  and  direction  of  on 
incoming  wave  which  comprises  obtaining  two  currents  of  the 
ssjjic  frequency  from  two  separately  and  non- directionally 
absorbed  ooaponents  of  said  wave,  producing  a circular  repre- 
sentation of  one  of  the  currents  and  causing  the  other  current 
to  alter  a particular  point  or  portion  of  said  representation 
depending  upon  the  phase  relation  of  said  components  as 
absorbed. 


1 , 


i c 


July  8,  1947 

Shmurak,  B. 
Hulst,  G.D. 


Assignee: 

R.C.A. 


U.S.  Pat.  No. 
2,483,523 


"Pulse  Direction  Finder  System" 

ABSIRACT 

Receiving  apparatus  for  receiving  radio  pulses,  said 
apparatus  comprising  a pulse  receiver,  a cathode  ray  indica- 
tor tube  having  a horizontal  deflecting  means  and  a vertical 
deflecting  means,  means  for  producing  a sawtooth  deflecting 
wave  which  may  be  made  to  recur  in  snychronism  with  the 
received  pulses,  said  sawtooth  wave  having  a gradually 
sloping  portion  and  a steep  return-line  portion,  means  for 
applying  said  sawtooth  wave  to  said  horizontal  deflecting 
means,  means  for  producing  periodically  recurring  electrical 
pulses,  each  of  substantially  the  same  duration  a.a  one  of 
said  sawtooth  wave  portions  and  occurring  simultaneously 
therewith,  means  for  applying  oaid  last  pulses  to  said 
vertical  deflecting  means. 
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Av;gi  5,  1947 
Busignies,  H.G. 

"Direction  Finding  Syatsn*" 


i^RqTOAn^p 


U*S«  Pat*  No. 
2,424,967 


A direction  finding  system  CMiprising  directive  antenna, 
means  for  effectively  rotating  the  directivity  thereof,  means 
for  ^ ?oduoing  a syncin?oui2.ing  signal  for  controlling  the 
rotating  means,  receiver  and  detector  means  coupled  to  the 
antenna,  cathode  ray  indlcatlr*g  apparatus  including  means  for 
producing  an  effectively  rotatijig  field  therein  in  synchronism 
with  the  effootive  rotation  of  the  antenna  in  response  to  a 
receipt  of  the  ayachronizing  signal,  and  deflection  means 
responsive  to  signals  from  the  receiver  and  detector  for 
setting  up  field  variation  within  the  cathode  ray  Indicator 
corresponding  to  variations  of  the  output  of  the  receiver 
and  detector  for  various  ang^lla^  positions  of  the  effective 
rotation,  and  transmission  line  means  connected  at  one  end  to 
the  meejifi  producing  si  synchronizing  signal  and  at  the  other 
end  tc  the  means  producing  tin  effectively  rotating  field* 
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Aug,  12,  1947 
Luck,  D*G«C* 


Assignee : 

R.C.A. 


"Radio  Direction  Finding" 


U.S.  Pat.  No* 
2,425,383 


iiBSlRACT 


A radio  direction  finder  system  including  a wave  collec- 
tor element,  means  for  revolving  the  element  in  a circular 
path  about  a fixed  point  whereby  a signal  picked  up  by  the 
element  is  phase  modulated  at  a frequency  equal  to  the  fre- 
quency of  revolution  of  the  element  and  in  a phase  determined 
by  the  azimuth  of  arrival  of  the  signal,  a cathode  ray  tubs 
provided  with  orthogoaa?i.ly  disposed  deflection  means,  radial 
deflection  means  and  a beam  intensity  control  electrode, 
means  for  applying  the  phase  modulated  signal  to  the  ortho- 
gonally related  electrodes  to  produce  circular  dsfleotion  of 
the  cathode  ray  beam  of  the  tube  whereby  a circular  scanning 
pattern  is  produced  on  the  screen  of  the  tube , a pulse  gen- 
erator connected  to  the  radial  deflection  means,  means  for 
controlling  the  generator  to  produce  pulses  at  a repetition 
frequency  substsntiaiiy  equal  to  the  carrier  frequency  of  the 
phase  modulated  signal* 
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Aug.  12,  1947 


Assignee: 


U.S.  Pat,  No 
2,425,385 


Norton j LsBs 
"Direction  Finder" 


Asa'IRftJjT 


In  a radio  direction  finder  system  providing  phase  modu- 
lation of  the  carrier  of  an  arriving  wave,  the  method  of 
determining  the  azimuth  of  arrival  of  the  wave,  comprising 
the  steps  of  locally  ganerating  an  unmodulated  voltage  hav- 
ing a frequency  equal  to  the  frequenoy  of  the  carrier, 
locally  generating  a second  voltage  having  a frequency  equ€Q. 
to  the  frequency  of  the  phase  modulation  of  tuo  carrier, 
further  modulating  the  phase  moduj.ttted  carrier  with  the 
second  locally  generated  voltage , adjusting  the  phases  of 
the  carrier  and  of  the  second  locally  generated  voltage  so 
that  the  superimposed  phase  modulations  of  the  carrier  are 
opposite,  emd  measuring  the  magnitudes  of  the  phase  adjust-^ 
ments. 


Aug.  12,  1947 
Norton,  L«E. 
"Direction  Finder" 


Assignee: 
R.  CaA. 


U.S.  Pat,  No 
2,425,366 


ABSTRACT 


In  a radio  direction  finder  system  providing  phase 
modulation  of  the  carrier  of  on  arriving  vrave,  the  method  of 
determining  the  azimuth  of  arrival  of  the  wave,  comprlsinj^ 
the  steps  of  localljr  genex-atlug  a modulated  voltage  having  a 
frequency  equal  to  that  of  the  carrier  of  the  wave , convert- 
ing the  phase  modulate  d signal  to  an  interzaediate  frequency, 
continuouf«ly  comparing  the  intermediate  frequency  voltage 
in  phase  to  derive  a third  voltage  having  a frequency  equal 
to  that  of  the  phase  modulation  of  the  signal  carrier, 
locally  generating  a fourth  voltage  of  constant  phase  having 
a frequency  equal  to  the  phase  module‘’;lon  of  the  signal 
carrier,  and  comparing  the  phases  of  the  third  and  fourth 
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k 12,  iS  -17 
Norton..  L.E. 


Assignee: 

K*  C#A» 


XJ.3.  Pat.  No. 
2,435.-367 


''Direction  Finder" 


ABSTRACT 


A radio  direction  finder  system  comprising  a fixed 
antenna  and  a substantially  resonant  antenna,  means  for 
revolving  the  substantially  resonant  antenna  dbout  the  fixed 
antenna  as  a center,  a radio  receiver  including  a demodulator 
connected  to  the  fixed  antenna,  means  for  locally  generating 
an  alternating  voltage  corresponding  in  instantaneous  magni- 
tude to  the  angular  position  of  the  revoluble  antenna  vrith 
respect  to  a predetermined  reference  line,  and  means  for 
oompeuring  the  phase  of  the  voltage  with  the  phase  of  the  out- 
put voltage  of  the  demodulator* 


Aug*  36,  1947 
Busignies,  H.G* 
"Direction  Finder" 


A ao4 

J%0  ( 

F*T.R. 


U.S.  Pat.  No 
2,426,175 


ABSTRACT 


In  a direction  finder  of  the  type  having  two  spaced  an- 
tenna means  coupled  together  in  phase  opposition  to  provide 
a directional  antenna,  a translator,  a transmission  line 
coupling  the  directional  antenna  system  to  the  translator, 
an  omii-direotional  sensing  antenna,  and  a trans- 

mission line  for  coupling  the  omni-directional  antenna  to 
the  translators^  the  combination  of  means  for  assuring  in- 
phase  relationship  between  energy  from  the  omni-directional 
antenna  and  frcmi  the  dlreotlonal  antenna  system  in  the 
translator  device,  comprising  a pair  of  conductor  lines 
forming  at  least  a part  of  one  of  the  transmission  lines 
ihtermadiate  one  of  the  antennae  and  the  translator,  the 
oo.nduotor  linen  differing  in  length,  and  being  ooupled  to- 
gether co=phasally  at  their  ends  arranged  nearest  the  one 
antenna  and  in  phase  opposition  at  their  ends  remote  from 
one  antexma. 
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AGs:u^i?e:  TJ.S.  ?«t-.  I^c. 

F.T.R.  2,426,176 


ABii^TRACT 

A direction  finder  system  oomprising  directive  mf?an3 
for  receiving  energy  polarized  in  a first  given  plane, 
indicatcr  means  for  producir^  a direction  indioa.tion  in 
raaponee  to  the  received  energy,  me/ans  for  receiving  energy 
polarized  in  a second  plane  normai  to  the  first  plane,  and 
means  responsive  to  the  energy  polarized  in  the  second  plane 
for  cutting  off  energy  from  the  indicator  means  whenever 
received  energy  polarized  in  the  second  plane  exceeds  a pre= 
determined  level* 


Aug«  26,  1947 
Bu;3ignies,  H.G, 
"Dirsotion  IlMer" 
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Sept*  23,  1947  Asslgnoa: 

Cule,  R*I* 

“Radio  Direction  Finding  Apparatus" 


U.S.  Pat*  No. 
2,427,657 


ABSTRACT 

A direction  finding  radio  system  comprising  in  oomhina- 
tion,  a directional  antenna,  an  omni-dirsotional  antenna, 
first  switch  means  reciprocating  at  a rate  to  produce 
visual  persistonce  or  an  oscillograph  screen  for  comhining 
the  respective  signal  energies  of  the  cntennae  in  phase 
coincidence  and  phase  opposition,  a receiver  for  amplifying 
and  rectifying  the  combined  signal  energies,  an  oscillograph 
having  horizontal  and  vertical  deflection  metins  for  indicat- 
ing the  comparative  magnitudes  of  the  comoined  signal 
energies,  a source  of  constant  voltage  connected  to  the 
horizontal  deflection  means  of  the  oscillograph,  second 
switch  means  connecting  the  combined  signal,  energies  to  the 
vertical  deflection  meaus  of  the  oscillograph,  and  thS/rd 
switch  means  connecting  the  constant  volcage  to  the  horizon- 
tal deflection  means  of  the  oscillograph* 
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3©pt.  23^  1947  Aasienee:  0.S*  Pat,  No* 

2,427,350 

Colton,  R.B. 

Ccrput,  R.V.D* 

V/atscn,  P.E^ 

’‘Radio  Diraotion  Fined ng  System” 

A3STHA.CT 

lleans  for  determining  the  direction  of  arrival  of  vvave 
energy  comprioing;  a collector  having  at  least  two  co-planar 
directional  elements  coupled  to  a common  receiver,  the 
elements  being  so  phasally  related  that  the  direction  of 
maximum  response  of  the  ccij.ector  is  normally  perpendicular 
to  the  plane  thereof;  meeins  fer  iJO  daphasing  the  elements, 
relative  to  each  other,  as  to  cylioally  v/obbie  the  direction 
of  moximtom  response  synmetricelly  about  the  perpendicular, 
v/horeby  a plurality  of  groups  of  signals  is  obtained  each  of 
v/hose  amplitude  is  a function  of  the  instantaneous  direction 
of  the  direction  of  ossimum  response;  means  for  simultaneously 
indicating  the  relative  amp3.itudes  of  the  groups  of  signals* 
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Oct.  21,  1947 
Loughlin,  B.I)* 


Assignee: 

Hazeitine  Res.  Corp, 


U.S.  Pat.  No. 
2,429,519 


“Radiant-Energy  Signal  Direction  Finder” 

ABS'I«A0T 

A direction  finder  for  determining  the  direction  of 
reception  of  a particular  radiant-energy  signal  comprising, 
a pick-up  system  having  a directive  pattern,  moans  for 
controlling  the  pick-up  system  to  cause  the  directive  pat- 
tern to  rotate  thro\igh  a predetermined  azjjauth,  line-tracing 
mecins,  means  for  oontrclii  line-tracing  aeons  to  trace 

a line  at  a frequency  which  is  related  to  the  frequency  of 
rotation  of  the  directive  pattern  by  em  integer  greater  than 
\inity,  and  naejis  responsive  only  to  the  amplitudes  of  signals 
picked  up  within  a predetermined  fractional  portion  of  the 
azimuthal  rotation  for  shifting  the  line  traced  by  the  line- 
tracing moons  in  accordance  therewith  to  trace  at  least  a 
portion  of  the  directive  pattern. 
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Dec.  2,  1947 
Cralto,  J.F. 


Aselgnes ; 

Hazel tine  Res.  Corp. 


'•Radiated  Signal  Direction  Finder” 


U.S.  Fat.  No. 
2,431,989 


ABSmACT 

A direction  finder  comprising,  a receiving  pick-up  system 
having  a directive  pattern,  means  for  controlling  the  pick- 
up system  to  cause  the  directive  pattern  to  ro  cate , a oathoue 
ny  tube  line- tracing  devics,  moans  for  aonsmlly  controlling 
the  cathode  ray  of  the  device  to  trace  a predatarmined  line 
in  synobroniam  with  the  rotation  of  the  directive  pattern, 
moans  responsive  to  the  amplitude  of  b rs.'^aived  by  the 

pick-up  system  for  shifting  the  line  traced  by  the  device  in 
aooordar.06  therewith  to  trace  the  directive  pattern,  and 
means  for  producing  a magnetic  field  for  cyclically  effect- 
ing equal  and  opposite  incremental  displacements  of  any 
directive  pattern  traced  by  the  device  to  cause  the  intersec- 
tion of  which  sharply  indicate  the  direction  or  reception  of 
the  received  signal. 


I 
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Deo.  16,  1947 
Luck,  D.G.C, 


Assignee: 

H * C . A • 


"Radio  Direction  Finder" 


• Fat.  No. 

Atci  nnn 

"SO  cw  I r f r 


ABS!IRAGT 


A radio  direction  finder  system  in  which  is  ini’orporated 
an  Adcock  antenna  array  including  spaced  vertical  antennas 
connected  to  direction  indicating  apparatus,  and  a pltirality 
of  auxiliary  antsrmas  So  positioned  with  respect  to  the 
antennas  of  the  Adcock  array  that  the  nearest  and  the  second 
nearest  neighboring  antennas  of  each  of  the  Adcock  antennas 
are  radially  symmetrical  with  respect  to  the  Adcock  antennas. 
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Assif^aee : 
R « C tA.m 


n.S,  Peti  No, 
8,43S,926 


Dao.  la,  1947 
Norton,  L.E, 
"Direotion  Finder" 


I 


ABSORACT 

A radio  direction  finder  system  including  a signal  col- 
Isctor  element , means  for  revolting  the  element  in  a closed 
path  abouu  a predatorminad  point  whereby  signals  picked  up 
by  the  element  are  phase  modulated  at  the  frequency  of  revolu- 
tion of  the  element  and  in  s phase  determined  by  the  aaijauth 
of  the  Bisneli  a local  oscillator,  means  of  adjusting  this 
csoillatcr  to*operate  at  the  carrier  frequency  of  the  signal, 
means  responsive  to  the  output  of  the  signal,  means  responsive 
to  the  output  of  the  local  oecillator  and  to  the  phase 
modulated  signal,  to  produce  a voltage  corresponding  to  phase 
modulation,  an  el.ternator  mechanically  coupled  to  the  sntsnriS 
to  provide  an  A— 0 voltage  oofrd5po.tiulng  In  instantaneous 
magnitude  to  the  angular  position  of  the  antenna  about  the 
point  find  means  responsive  to  the  difference  in  phase  between 
the  modxilation  voltage  and  the  output  of  the  generator  for 
indicating  the  bearing  of  the  signals^ 
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Jan.  27,  1948  Assignee: 

Uorrall,  R.H. 

"Radio  Cireotion  Finder" 

ABSTRACT 


U.S.  Pat.  No.. 
2,434,977 


In  a radio  direction  finder,  a wave  sensitive  receiver i 
a housing  for  the  receiver,  a generator  to  supply  power  to 
the  receiver  located  within  the  housing  and  having  its  stator 
secured  thereto,  collecting  msans  connected  to  the  raceivur 
and  mounted  integrally  with  the  housing,  supporting  means  for 
sustaining  th<a  housing  and  parts  connected  therewith  at  a 
height  above  the  ground  upon  v/hioh  the  supporting  rests, 

hearing  means  associated  with  the  supporting  means  and  the 
housing  to  permit  free  rotation  of  tne  housing  and  parts 
connected  therewith  about  on  axis  passing  through  the  rotor 
of  the  generator. 
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Mar.  16,  1948 
Jansky,  K.G.  ■ 


"Tliree-Dljaension  Radio  Direotiou  Finder” 


ABSIRAC!f 


U.S..  Pat.  No, 
8,437,695 


A lusthod  of  determining  the  absolute  direction  in  spa-^e 
of  a radio  wave  which  comprises  simultaneously  receiving  three 
electric  components  of  the  wave,  simultaneously  obtaining  a 
voltage  representing  the  phase  relation  of  one  pair  cf  com-' 
ponents  end  another  voltage  representing  the  phase  relation 
cf  another  pair  of  components,  and  obtaining  from  these 
voltages  two  simultaneous  indications  representing  the  wave 
arrival  angles  on  two  perpendioularly  related  planes. 


J 
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April  6,  1948  Assignee:  U.S,  Pat.  No,  . 

F.T.R,  • 2,438,f346 

Richardson,  A,G. 

Themas  I F.G,  * 

’•Radio  Direction  Finding  System" 

ABS^gRACT 

A radio  direction  finding  system  having  a directional 
receiving  antenna  and  a translator  having  a continuously 
rotating  means  for  deriving  from  the  received  energy  a voltage 
which  varies  with  the  axigular  position  of  the  rotating  meajis 
and  with  the  direction  of  the  received  energy,  the  ocmibination 
of  means  for  produoixig  sweep  voltages,  an  oscillosoope  oon> 
trolled  by  the  sweep  voltages  and  the  derived  voltage,  a 
sweep  oscillator  having  an  output  voltage  for  controlling 
the  sweep  voltages  producing  means,  a pulsizig  circuit  for 
produoing  pulses  at  a predetermined  angular  position  of  the 
rotating  means,  and  means  for  applying  these  pulses  to  the 
oscillator  for  synchronizing  the  output  voltage  with  the 
derived  voltage,  whereby  the  oeotllosocpe  indioatss  the 
direction  line  of  received  energy.. 
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Mej  4,  1948 
Hausel, 


Assignor i 


U.S^.Fat,  Noc. 
2,440,682 


"nauio  Dirsotios  Find®?*' 


ABSTRACT 

A dlreotioi!!  finding  systoia  for  radio  signals  undergoing 
a fading  oyole.,  It  oomx>rioGS  a direction  finding  receiver, 
a means  to  average  the  signal  strengths  of  the  fading  signal 
over  a p eriod  of  time  which  includes  va:riations  of  signal 
strong tns  in  the  fading  aignal,  a means  to  isolate  shorter 
period  ccmponents  of  the  fading  signals,  means  to  ccanbine  the 
average  signal  strengths  with  the  isolated  short  period  oom- 
pcrents,  a direetlon  indicator,  and  means  to  feed  the  combined 
signals  into  the  direction  indicator  only  when  the  combined 
signals  reach  a predetermined  threshold  value  of  amplitude* 


ilay  18,  1948  Assignee:  U.S.  Fat.  No. 

R.C.A.  2,441,658 

Blodgett,  S.D. 

Bond,  D.S. 

"Direction  Finder" 

ABSTRACT 

A radio  direction  finder  including  a directive  antenna 
having  substantially  a single-lobed  responsive  pattern,  means 
cyclically  varying  the  direction  of  the  pattern  with  respect 
to  the  antenna  alternate! v between  two  over-lapping  positions, 
means  including  a shaft  for  rotating  the  antr-  a about  a pre- 
determined axis,  a radio  receiver  connected  to  antenna,  a 
rectifier  connected  to  the  radio  receiver,  a cathode  ru/  tube 
including  a fluorescent  screen,  means  responsivs  to  the 
angular  position  of  the  shaft  to  deflect  the  cathode  ray  of 
the  tube  radially  outward  from  the  center  of  the  screen  in  a 
direction  corresponding  to  the  angular  position,  and  means 
responsive  to  the  output  of  the  rectifier  to  control  the 
extent  of  the  radial  deflection  directly  in  accordance  with 
the  output  of  the  receiver. 
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ELectricaL  Engineering  Res,.  Laboratory 
University  of  Texas 
Austin,  Texas 
(1  copy) 


Chief  of  the  Bureau  of  Ships  (920) 
Navy  Department 
Washington  25,  D.Cj 
(l  copy) 

Chief  of  the  Bureau  of  Ships  (930) 
Navy  Department 

or  n 

(l  copy ) 

Chief  Signal  Officer 
U.S.  Army,  Code  Sig  TA2S 
Pentagon  Building 
Washington  25,  D.C„ 

(1  copy) 

Central  Radio  Propagation  Laboratory 
U.S.  Bureau  of  Standards 
Washington,  D.C. 

(2  copies) 

Commanding  Officer 

U.S.  Navy  Office  of  Naval  Research 

Branch  Office 

Van  Nuys  Building,  Suite  50? 

Los  Angelas;  California 
(1  copy) 

Cossnanding  Officer 

U.S,  Navy  Office  of  Naval  Research 

Br-anch  Office 

SCI  Donalrue  Street 

San  Francisco  5,  California 

(1  copy) 

Commanding  Officer 
Office  of  Naval  Research 
Branch  Office 
1030  East  Green  Street 
Pasadena  1,  California 
(1  copy) 

B<ireau  of  Aeronautics  General  Rep,, 

U.S.N.,  Central  District 

Wright  Field,  Dayton,  (Siio 

**For  Trancmittal  to  Air  Material 

Comsand'^ 

( 3 copies) 
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notice-  TOEN  government  or  OTHZR  0RAWWQS,  SP 
for  any  purpose  CT^R  than  Tf^OMNSCI! 
government  procurement  OfrkAtjuN,  TnJf.  U.  3.  G<) 
NO  REspoNsiBiLrrY,  nor  any  < 'Bligation  whatsoever 

government  may  have  FORi  rULATSD,  FURNISHED,  C'/* 
SAID  DRAWINGS  SPECIFICATIONS,  OR  OTHER  DATA  IS 
.JMpilCATiON  OR  OTHERWISE  IK  ANY  MANNER  UC&i 
OH  CORPORATION,  OR  CCW^VEYING  ANY  RRSTIil  > 
USE  OR  SELL  ANY  PATENTED  IFVENTIOK  TEAT“MAY  ttl  . 
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